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"OPERATION BIRD DOG," recently 
launched Kansas Gas & Elect. Co. indus- 
trial development "prospecting" progran, 
iS another potent effort to put a big 
team in the field with the aim of reach- 
Ms a uLILity'’s big marketing targets. 
<G&E'sS campaign calls on not only the 
4tility family, but all local people (or, 
411 Southeast Kansans) to solicit their 
friends, suppliers and business contacts 
or confidential leads regarding contem- 
lated plant expansions. 


ROLE IN POLITICAL ACTIVITY of Detroit 
dison and four other U.S. corporations 
Ford, Chase-Manhattan Bank, Brown-Forman 
istillers and Mead-Johnson) will be 
nterpreted for an AMA briefing session 
n NYC this month. Detroit Eda's approach 


S to be spelled out by VP Sylvester 
eahy. 


ADIEU, WITH CASH--At least with more 
f it than laid-off employes get from 
inancial, retail or wholesale businesses 
-that's the severance story for employes 
eparated after long service with elec- 
ric and gas utilities, according to an 
ICB survey. Most utilities give over 
month's pay to employes with 5 years' 
rvice, and for 25-year employes, one 
ek's pay or more per year of service. 


_"WE DO NOT KNOW WHAT BASE the Commis- 
Lon is using to calculate an 8-percent 
turn,” said Florida P&L's V-P Harry 
mpson in reacting to the Commission's 
urprise" charge that the utility's 
tes are too high, compared with the 
iling of 6.98-percent placed on Florida 
‘L's earnings three years ago. The 
ility's earnings jumped more than $3- 
llion in the 12 months ending March Sbiy 
t V-P Simpson maintains: "Based on 
thods used in the past of calculating 
r rate of return, we do not believe our 

turn is excessive .. . and we believe 
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we can convince the Commission." FP&I, 
will get the chance sept. 13, when its 
rate seate is to be Submitted, at the 
Commission's request. 


"COAL'S TRUE PICTURE in our dynamic 
economy and the contribution that it will 
have to make, and I believe will make, 
in satisfying our rapidly growing energy 
requirements both for defense and for 
peace--this is what we in Kentucky Power 
and in American Electric Power have 
worked very hard to try and develop," 
AEP's Philip Sporn observed in his 
remarks at the ceremony marking ground 
breaking for Kentucky Power (Co.'s 265,- 
000-kw Big Sandy Plant. "In the last 
half-dozen years there has been a tend- 
ency to write coal off as an obsolete raw 
material, something that was useful in 
the Dark Ages, but that is not going to 
have any application in the atomic era 
we are coming into." 


ECONOMIC CLIMATE 


SIGNIFICANT PRODUCTIVITY GAINS were 
made last year in a number of MajOr Uso 
industries. Rebounding from the 1957-58 
dip, output per man-hour of production 
workers rose sharply in industries of 
Significance to electric utility opera- 
tions. For the whole private sector of 
the economy, there was a productivity 
increase of four percent. This was con- 
Siderably exceeded in anthracite mining 
(10.2 percent), bituminous coal and 
lignite mining, (8.7 percent), and basic 
Steel (12 percent). 


ATTITUDE OF WATCHFUL WAITING is seen 
by the National Association of Purchasing 
Agents as a prime contributor to a 
larger-than-seasonal summer slowdown in 
the economy. Other influences include 
uncertainties generated by forthcoming 
national elections, the rate of defense 
spending, the impact of lackluster steel 
production, and concern about the recep- 
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Electric Utility Barometer 


(Source: Edison Electric Institute) 


1959 COMPARED TO 1960 


WEEKLY KWH PRODUCTION 
(EE! FIGURES) 


WEEKLY AVERAGE PER MONTH 
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tion to be accorded to 196l-model cars in 
the face of this year's vast marketing 
changes. Purchasing agents say that this 
is "certainly not a depressing situa- 
tion," but add that "it is obvious that 


for many it could look a lot better." 


IMPROVED EMPLOYMENT OUTLOOK calls for 
modest but widespread gains in both manu-= 
facturing and non-manufacturing indus- 
tries. This is in line with seasonal 
expectations. Bigger gains are expected 
in non-manufacturing industries. Rate of 
unemployment will not decline appreci- 
ably, if at all, because of growth of the 
labor force and termination of a sizable 
number of seaSonal jobs. 


POLITICAL PARTY PLATFORMS refer to 
natural resources development in terms of 


adequacy and tempo quite like the way the 
GOP and the Dems view the condition of 
the nation's military preparedness pos- 
ture. Where the Republican promise is tc 
"continue the development of power capac- 
ity, flood control, irrigation, new waterz 
resources and other projects with the 
same Speed achieved during the last sever 
years, the Dems call this only slow prog- 


gress, promising to speed things up. | 


STIX NEW STARTS in a $294-million 
construction program are planned by the 
Bureau of Reclamation for the current 
fiscal year. Although Congressional 
action may call for some adjustments, 
Commissioner Dominy called the budget 
realistic. Comparable program for last 
fiscal year was $206-million. If 
approved, 48,000-kv of hydro capacity 
will be installed anda 1,835,300-kw added 
to the national capacity from projects o 
units under way. Proposed new starts ar 
La Feria Division of Lower Rio Grande; 
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Bully Creek of Vale, Oregon; Almena and 
Yellowtail Units of Missouri River Basin; 
and Curecanti unit and Florida Partici- 
pating Project of Colorado River Storage. 
Work will resume on Missouri River's 
Ainsworth Unit and construction continue 


on 359 projects or units of projects to be 
undertaken by Reclamation in 17 western 


states. 


-1 FEDERAL LEADERSHIP is "vital" if 
water requirements are to be met in the 
next 40 years, Dr. Ackerman of the Car- 
negie Institution has told the Senate 
select Committee on Water Resources. He 
Suggested coordinating Federal operations 
with those of other public and private 
agencies. But it must be done "ina man- 
ner which will assure that benefits from 
> - - basinwide development or large- 
scale organization of distribution 
facilities will be available in all parts 
f_the country." Specific recommenda- 
ions are: (1) "Establish comprehensive 
evelopment . .. as the procedural pat- 
ern for future action in water resource 
evelopment"; (2) "Make the creation or 
completion of integrated basinwide regu- 
ation systems a primary objective of 
ederal activity on all streams where 
hysical conditions and the legally 
etermined federal interest make such 
egulation appropriate"; (3) "Simplify 
he federal program concerned with direct 
ater use (Permit non-federal groups to 
uild small irrigation, flood prevention, 
ower recreation projects); (4) "Develop 
trategy for the growth and application 

f technical improvement (including sci- 
mtific research aimed at increasing and 
onserving water supplies)." 


RECREATION BENEFITS as well as eco- 
mic benefits of fish and wildlife are 
ressed by the Senate Select Committee 
Water Resources. It advocates conser- 
htion be included as a specific project 
rpose rather than as a by-product of 
oject development. The group headed 

Sen. Kerr (D., Okla.) advised against 
rtificially and arbitrarily limiting 
roject costs allocated to the resource 
d urged recognition of the fact that 
|sh and wildlife benefits go beyond 
ynetary considerations." The report 
ggests increasing research on fish 
oblems and sets forth a long list of 
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problems arising from water development 
and recommended solutions. 


IVA COAL RECEIPTS during fiscal 1960 
totaled nearly 18.9-million tons. Stock- 
pile at the end of the fiscal year was 


5-1l-million tons. IVA expects to consume 


almost 20-million tons in the current 


fiscal year. 


REA BOND SALES during their first 


- month of issue totaled more than $1.1- 


million. The 2-percent bonds, designed 
by Treasury to hold cash funds for co= 
ops, are redeemable on short notice. 
Purchases ranged from a low of $10,000 
to a high of $115,000, with four borrow- 
ers buying $100,000 bonds. 


CLOSE TO 500-KW OPERATION, achieved 
with the world's largest generating unit 


at Indiana & Michigan Elect. Co.'s 
Single-unit Breed Plant, indicates that 


a_ thermal efficiency mark of around 40- 
percent will be reached--making this 


also the most efficient power producer 
ever built, according to Philip Sporn, 
president of I&M's parent American Elect. 
Power. (See page 33.) 


DISAPPROVE "BEST LOOKING"--Even as 
Connecticut L.&P. Co. put in service a 
150,000-kw generating unit in what the 
utility proudly described as the nation's 
"best looking station" (at Norwalk Harbor 
=-Ssee page 32), a_ homeowners association 
brought suit against Conn. L.&P. to halt 
the intended doubling of the facility's 
capacity, saw a superior court judge dis- 
miss the suit, then decided to appeal the 
PUC ruling to the state supreme. 


FEDERAL SAFETY REGULATION?—-Rep. 
Thomas L. Ashley urges such Federal 
intervention to set safety standards for 
the utility industry, which he charges, 
permits its employes to do their jobs 
under the “serious handicap" of "“inade- 
quate safety measures and outdated safety 
equipment." (See "Washington Outlook," 
page 36.) Best _ kind of refutation is the 
record: National Safety Council reports 
that frequency rate for electric util- 
ities in "59 (6.06 injuries per million 
man-hours worked) was improved over '58 
and better than the all-industry average 


- between the various states, 
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of 6.47. Electric utility industry's 
severity rate in '59 (1199) compared 
with the all-industry average of 754, 
but both figures showed poorer per- 
formance when compared with the 1958 
records. 


FIRST COOLING TOWER of its kind in 
the Western Hemisphere--of concrete con- 
struction and hyperbolic shape--will be 
used to condense steam in Kentucky Power 
Co.'s new 265,000-kw Big Sandy Plant, 
for which ground was broken last month. 
The tower will rise 320 feet above the 
ground, with a base diameter of 245 feet 
tapering to 140 feet at the top. 


NATION'S BIGGEST UTILITY, Pacific Gas 
& Elect. Co., has an assessed valuation 
of $1,063,000,000, highest of a record 
total assessed privately-owned utilities 
in California--up 4-percent over the 
previous year. 


ALL TRANSFORMER STANDARDS are now 
available in one book, NEMA's No. Tr 
1-1960, after several years of effort by 
the Association's transformer section, 
"plus a generous amount of cooperation 
from other allied industry organiza- 
tions." (Copies are available for $1 
each. ) 


$10-MILLION ANNUAL SAVINGS could 


result from price reductions General 
Electric has announced on pole-type dis- 
tribution transformers. The new price 
levels, as much as five-percent below 
previous levels, "reflects GE's recogni- 
tion of market trends and increasing 


- desire on the part_of the electric util- 


ity industry toward fewer standard kva 
ratings." GE's distribution transformer 
marketing manager, W. R. Smart added: 
"The manufacturing cost savings which 

can be realized from utility support in 
volume purchases of fewer kva ratings 
enables us to reduce the price of those 
kva sizes which the majority of utilities 
reported they would standardize." 


GROWTH RATE VARIATIONS--There are 
sharp variations in load growth rates 
points out 


Michael J. Kraemer, executive ‘con: 
for Commonwealth Services, Inc. € ee 
reports: As compared with the nationwide } 
increase in per capita sales in the five 
years 1954-59 there were 19 states which 
had greater rates of increase. While in 
1959 three states recorded per capita 
sales of less than 2,000-kwh, ‘Te 
low, these states made notable advances 


in building up per capita sales in the , 
past five years," observes Mr. Kraemer. 


RETAIL PROFIT MANAGEMENT PROGRAM, 
under study by Whirlpool for a year, is 
aimed at providing information on the 
best proven ways of administering and ) 
operating a retail appliance business. b 
It is offered to Whirlpool distributors, — 
"who must do a good job of managing their 
own businesses," in order for Whirlpool 
to be successful and profitable in the 
long run, the manufacturer observes. 


THE COMMISSIONS DECIDE: In Wiscon- 
sin, the Commission denied a proposed 
rate increase to the Wisconsin-Michigan 
Power Co. Significantly, in arriving avy 
the rate base, the Commission deducted, 
in addition to accrued Federal income 
taxes, an amount for accrued employe 
vacation pay and provision for future 
injuries and damages. In _No. Dakota, the 
Commission held that the Montana-Dakota 
Utilities Co. had not met the burden of 
proving that proposed new rates were just 
and reasonable. Said the Commission: 
"The utility argues that its favorable 
financial position is due to the pros- 
perity of its gas department, but it has 
presented no evidence to demonstrate 
this claan..” 
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CO-OPS SERVING NON-RURAL customers in 
Illinois are being challenged by Illinois 
Power Co., which says, though it does not 
object to rural co-ops serving rural x 
customers, it does object to them serving 
urban, suburban and industrial customers 
in territory for which Illinois Power hai 
a certificate of convenience and neces— 
sity. Territory in dispute includes an 
area where the private utility had trans 
mission lines prior to the organization 
of the co-ops. Illinois Power, saying 
the co-ops are public utilities but are 
not conforming with the Illinois Public 
Utilities Act, has petitioned the Illi- 
nois Commission to compel compliance. 
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“Making use of every minute of a full 13-day 
program” . . . combining the full discussions 
of “plenary sessions” . . . 


with the formal presentations in “group ses- 
sions” of specific knowledge of industrial au- 
thorities and academic specialists . . . 


Executive Development Programs Boom 
—And, One University Takes Stock 


Interest in university executive 
development program is wide- 
spread ... and growing. Because 
of this, a closer look at one of the 
older, better established programs 

may be useful in judging the effec- 
\tiveness of the one you support, have 
‘attended, or may consider attend- 
ing. 

Such a program is Columbia Uni- 
versity’s “Utility Management 
Workshop”—designed, of course, es- 
ecially for management training of 
tilitymen. (Columbia offers others 


olumbia University’s Executive Program in 
| usiness Administration, a six-week course of- 
Fered twice a year since 1952, brings more 
‘executives concerned with electric power to the 
niversity’s Arden House. Among the “senior” 
xecutives representing diverse industries in 
; he 1960 summer session were (I to r): Robt. R. 
Fortune, comptroller for Pennsylvania P. & L. 
‘Lo.; Justin T. Rogers, division manager of Ohio 
‘:dison; Austin Gavin, general counsel for 
P&L Co.; and Herman R. Hill, jr., manager of 
nanufacturing for GE’s largest steam turbine- 
‘jenerator dept. At right is the program di- 
‘lector, Hoke S. Simpson. Among other U. S. 
lectric companies which have been repre- 
‘ented at these programs in past years are: 
‘\labama Power Co., Amer. Elect. Power Service 
orp., the Cleveland Elect. Illuminating Co., 
‘jetroit Edison, Gulf Power Co., lowa-lllinois 
tas & Elect. Co., Penn. Power Co., The Southern 
4 and Utah P. & L. Co. 
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for representatives of diverse in- 
dustries— (see photo below.) 


Columbia University’s “Utility 
Management Workshop” was of- 
fered in its ninth version in the past 
month, and judicious application of 
the best ideas from some extensive 
opinion checking following the 1959 
presentation made it by far the 
most effective ever. 


With a number of built-in limita- 
tions on “growth” (enrollment ceil- 
ing of 36, cost-per-participant of 


individual 
problems in even smaller and more intimate 
“work groups”... 


and the further concentration on 


$1,000), this middle-management 
training program has quite natural- 
ly aimed at quality improvement 
over the years, though there was a 
special effort to fit the Workshop to 
the Utility Industries needs in 1960. 

Columbia’s formula for the long- 
established series combines “the 
flexibility and informality” of the 
workshop approach, a “perfect set- 
ting for conferences” (stately, iso- 
lated Arden House), widely trained 
“experts,” ample time as the “cata- 
lyst,” exposure to an ever-growing 
list of “new concepts.” To take ad- 
vantage of it all, nominees are re- 
quired to be “mature and experi- 
enced executives who have demon- 
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strated their management ability” 

_and evidenced ability to partici- 
pate in a study project and benefit 
from it. 

The workshop sponsors, backed 
by an advisory committee which in- 
cludes top-level executives of ten 
utility companies, have retained the 
active participation of a score of 
utility organizations from all across 
the country — particularly, among 
electric companies, Alabama Power 
Co., Central Hudson Gas & Electric 
Corp., Georgia Power Co., New 
Jersey Power & Light Co., N. Y. 
State Electric & Gas Corp., Niagara 
Mohawk Power Corp., Ohio Edison 
Co., Orange & Rockland Utilities, 
Inc., and United Illuminating Co. 
And, each year, while some com- 
panies decline to make new nomi- 
nations for various reasons, a few 
more companies are represented for 
the first time (in 1959 Baltimore 
Gas & Electric, Boston Edison, Con- 
sumers Power, Jersey Central P. & 
L. and Tampa Elect.). 

But, interestingly, in preparing 
for the 1960 sessions, the Workshop 
staff started with the view that 
there are many ways to run a 
workshop. (In a sense, practicing 
what they preach: “there are no 
automatic solutions to management 
problems; we make no attempt to 
teach a particular viewpoint.’’) 
While fresh from their experience 
in the 759 workshop, participants 
were asked to review the sessions 
and their own gains from them, and 
such things as (1) shortcomings, 
(2) major strength, (3) effective- 
ness and “worth to you,” (4) how 
results are being applied. 

The “class of 759” was frankly 
critical, asking for such things as: 
“4 curb on aimless discussion,” re- 
duction of duplicating reading ma- 


Prof. Robert T. Livingstone, director of Colum- 
bia University’s Utility Management Workshop, 
makes use of a variety of visual aids in the 
classroom. 
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More California Hydro 


New South Fork Project 
Output: 430-Million kwh 


New waterpower sources in Cali- 
fornia? There’s 430-million kwh a 
year in one... and field work is 
now progressing on this major 
water and power development—the 


terial, “less vague and pointless 
theory.” There was considerable 
agreement on the lack of value in 
one discussion project—on mergers. 
Then, with case histories of man- 
agement problems playing a big 
part in the workshop discussions, 
the experienced participants rec- 
ommended that an effort be made to 
induce participants to sumbit “a bet- 
ter quality of cases for analysis.” 

And, above all, the “graduates” 
of 59 urged that the staff do a bet- 
ter job of informing participants in 
advance about the precise roles 
they are expected to play in the 
rather fully planned workshop ac- 
tivities. 

There were frequent mentions of 
“sood organization” of the pro- 
gram details, nevertheless, and the 
record of results applied back on 
the job would argue strongly for 
the value of the Columbia Pro- 
grams. Almost to a man, the great- 
est single benefit noted in replies 
to the University’s post-Workshop 
questionnaire was in terms of bet- 
ter communications. In one way or 
another, participants come away 
with a greater appreciation of the 
need for improving the transmis- 
sion of ideas and actions in their 
own organizations. 

They also list high among the 
“innovations to be undertaken as a 
result of some aspect of the confer- 
ence”: (1) greater participation in 
decision-making, (2) more atten- 
tion to the man-job relationship, 
(3) re-emphasis of responsibility 
delegation and planning with sub- 
ordinates. 

Endeavoring to reflect these 
views in their program planning, 
the Columbia University Workshop 
staff appeared to succeed in achiev- 
ing their own quality gain over the 
previous year ... and perhaps took 
a bigger jump forward in overall 
workshop effectiveness than was 
ever made before. 
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Oroville-Wyandotte Irrigation Diss 
trict’s project on the South Fork of. 
the Feather River in the northern 
part of the state. 

After the District was assured of | 
more than $65,000,000 to finance the 
project by the sale of revenue bonds 
the construction contract was 
awarded to a joint venture of con- 
struction firms known as Oroville 
Project Contractors and including 
Atkinson-Ostrander Company, L. E. 
Dixon Company, The Arundel Cor- 
poration and Hunkin-Conkey Con- 
struction Company. The construc- 
tion bid was $52,636,785 and the 
balance of the costs will be for land 
acquisition, administrative and legal 
expenses, engineering, construction 
management and contingencies. 

Bechtel Corporation has been ac- 
tive in the project since April, 1958, 
when it was retained by the District 
to perform engineering services and 
to manage and supervise construc- 
tion. 

The South Fork Project, as the: 
development is best known, will use: 
the waters of the South Fork of the: 
Feather River and of adjacent Slate: 
Creek for additional domestic and! 
irrigation supply as well as for: 
power generation. The District’s: 
service area covers 24,000 acres ini 
Butte County. The new facilities: 
will make available to the District! 
more than 58,000 acre-feet of water: 
annually on an irrigation basis dur-- 
ing the first 20 years of operation 
and approximately 70,000 acre-feet: 
annually thereafter. An additional! 
supply of 8200 acre-feet per year: 
will be diverted to the neighboring: 
Yuba County Water District. 

Included in the South Fork Proj-. 
ect are four dams that will create: 
reservoirs with a total storage ca- 
pacity of 170,000 acre-feet, three 
smaller diversion dams, about '17- 
miles of tunnels and 21-miles of 
power and irrigation canals. There’ 
will be three hydroelectric generat- 
ing stations which will have a total 
rated capacity of 90,000- kilowatts 
and will generate 434-million kilo- 
watt-hours in a year of average 
runoff. | 

In a cooperative arrangement 
with the District, Pacific Gas and 
Electric Company has entered into 
a 50-year contract to purchase the 
entire output of electricity. Thi 
will bring the District an annua 


revenue of more than $3,000,000. | 
I 
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World's Largest Generating Unit— 


The world’s largest electric power generating unit—the 475,000-kilowatt Unit 1 has gone into com- 
mercial operation at the Breed Plant, owned and operated by Indiana & Michigan Electric Co. of the 
American Electric Power System. It is lecated in Sullivan County, Ind., on the banks of the Wabash. 
Total cost of the plant, where only finishing touches remained to be performed as the plant went 
into operation, is estimated at $71.5-million. This is exclusive of the various transmission, switch- 
yard, substation and line facilities required to interconnect and integrate the Breed plant with the 
balance of the I. & M. System and with all of the AEP System. 


America’s "Best Looking Generating” Station— 


‘Best Looking Generating Station in America?’ Connecticut L&P Co’s newly dedicated Norwalk 
arbor Station was so described in brief ceremonies at the island site, formerly used as a summer 
estate and religious retreat center. The station is covered with light blue aluminum siding to blend 
ith waters of Norwalk Harbor; and the area is attractively landscaped with extensive plantings of 
trees and shrubberies. Attractive as the utility has made it, though, a property owners’ association 
bjects to a second unit in the new station. 
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Indiana & Michigan Unit 
Operates Close To 500-mw 


Generating capacity of Indiana & 
Michigan Electric’s single-unit 
Breed Plant in Sullivan County, Ind. 
has been revised upward to the new 
rating of 475 mw from the original 
level of 450 mw. 

Philip Sporn, president of I&M 
and of its parent, American Electric 
Power explained that the unit had 
undergone extensive tests and had 
been successfully operated at close 
to 500 mw. It is now in commercial 
operation. He emphasized that the 
plant’s single unit not only is the 
largest in the world from the capa- 
city standpoint, but also is expected 
to be the most efficient power pro- 
ducer ever built. 

Design calculations and expecta- 
tions are that the unit’s heat rate 
and thermal efficiency would be 
8535 Btu per kwh and 40 percent, 
respectively. However, final deter- 
mination of this efficiency must 
await actual operation over a period 
of at least several months. 

Major contributing factors to the 
anticipated efficiency, aside from the 
unit’s size are its steam pressure of 
3500 psi, an initial steam tempera- 
ture of 1050F, and double steam re- 
heat temperatures also of 1050F. 

The new unit raises I&M’s total 
generating capability to more than 
1450 mw, an increase of about one- 
third. It will also boost the entire 
AEP System’s capacity above the 
six-million-kw level, making it the 
first private utility system in the 
world to achieve that milestone in 
generating capability. 

Provision was made in the plant 
design for the eventual construction 
of a second 475,000-kw unit. Like- 
wise, provision was made in the coal 
contract (with Aryshire Collieries, 
Corp., of Indianapolis, for 15 years) 
for a doubling of the fuel supply at 
that time. 

While the 475,000-kw unit is capa- 
ble of producing 110-percent more 
electric power than the AEP Sys- 
tem’s previously largest units (225,- 
000-kw), it occupies a cubic space 
only 75-percent larger, helping to 
bring about a reduction in the capi- 
tal cost per kilowatt of capacity, 
AEP officials point out. 

General Electric Co. built the tur- 
bine generator and Babcock & Wil- 
cox Co. built the boiler. 
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NUCLEAR 


THE NEW McKINNEY REPORT, which calls the Atoms- 
for: Peace program a failure (see EL&P, Aug 1, p. 8) 
because the U. S. reactor development program has 
concentrated on near-term hardware rather than long- 
term research, includes a specific recommendation to 
the JCAE concerning how industrial participation 
should be encouraged: AEC administrative proce- 
dures should be simplified . . . and patent safeguards 
should be made more effective. 


PARTY PLATFORM PLATITUDES abound in the Democrats’ 
references to atomic energy. Example: “In order to 
restore U. S. leadership in atomic development, the 
new Democratic Administration will—1l. Restore truly 
non-partisan and vigorous administrations of the vital 
atomic energy program; 2. Continue the development 
of the various promising experimental and prototype 
atomic power plants which show promise (sic), and 
provide increasing support for longer range projects 
at the frontiers of atomic energy applications.” One 
specific aim of at least potential significance: “the 
separation of quasi-judicial functions in reactor safety 
regulations.” 


BETTER ZIRCONIUM ALLOYS—less expensive and of 
higher quality—must be developed by fabricators if 
they want in on the future nuclear reactor business. 
A dozen leading zirconium suppliers got that warning 
from General Electric when they were called in for 
one of a series of seminars seeking cost-reduction ave- 
nues. (Meanwhile, though Allis-Chalmers announced 
that aluminum was preferred, but that development 
work had not progressed enough to make the new 
alloy 8001 available for use in the initial core loading 
of the Northern States Power Co. project.) 


A NEW GRAPHITE PROCESS, combining carbonization 


“Nautilus” submarine alumnus are part of this group of 18 trainees who 
are being given an 11-week schooling session at Lincoln, Nebraska, to 
prepare them for operating The Consumer Public Power District’s Hallam 
Nuclear Power Facility. Like CPPD‘s 12-man supervisory staff at the 
“Sheldon Station” Steam Plant, the 18-man crew will follow the Lincoln 
training with an 11-week session at Atomics International’s Cal. 
facilities. 


34 


and graphitization steps in a single heating and cooling 
cycle, substantially reduces the time and cost of mak- 
ing molded graphite for use as a moderator in nuclear 
reactors, the AEC announced recently. 


A WASTE DISPOSAL INCINERATOR designed for General 
Electric is expected to reduce the costs of contami- 
nated waste disposal from GE’s San Jose fuel manu- 
facturing operations by 75-percent. 


MARINE WASTE DEPOSITS from one to eight years old 
were checked recently by the AEC to learn the condi- 
tion of disposal drums. An underwater television cam- 
era was employed for this purpose for the first time in 
observations of the site (no longer in use for disposal) 
15 miles off Boston Harbor in Massachusetts Bay. 


NUCLEAR DATA CHART, “a modification of the periodic — 
table to meet the needs of persons engaged in nuclear 
design work, particularly those involved with various - 
aspects of reactor technology” is available from West- 
inghouse for $1 a copy. The useful wall chart was 
designed by Dr. W. E. Shoupp. } 


van 


WASTE DISPOSAL INTO THE SEA may be safe under 
controlled and specified conditions, but only low and — 
intermediate activity levels, an international panel of © 
experts has concluded, according to the International — 
Atomic Energy Agency. 


NEARING $1-BILLION is the total estimated costs for all 
civilian reactor projects now actively under design or 
construction, the AEC reports. The figure as of Mar. 31 
this year was $928.6-million, with some $507-million of 
these costs remaining to be incurred. 


ARE YOU USING AEC INFORMATION effectively? In it 
series of regional meetings for access permit holders, 
Commission personnel are asking this question, add- 
ing: Why are we going to all the trouble of conducting 
the Access Permit Program if it is not, in fact, being 
used? “Surprising” to the AEC is the “minimum use _ 
of documents at the Commission’s classified libraries” | 


industry needs.” 


“THE ATOM IN YOUR COMMUNITY?”—It’s the title of a | 
new pamphlet being distributed by the U. S. Chambe 
of Commerce to help business men tell their neighbors 
about the peaceful side of the atom. Write the Cham- 
ber for information about it, as well as about the 16- | 
mm color film, “The Atom Gomes to Town.” 
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ress conference conducted by Consumers’ Pres. James H. Campbell (at 
ight) offers discussion by panelists (I. to r.): GE’s Dr. Lyman Fink, Bech- 
el’s James N. Landis, the AEC’s U. M. Staebler. 


Start of major construction on Consumers Power Co.’s Big Rock Point 
nuclear power plant is marked by symbolic cement pouring ceremony. 


Consumers Pres. Campbell is at left, AEC’s Loren Olson at right. 


“or Newest A-Power Project Underway, in Michigan 


Consumers Power Co., Commits $27-Million: 
R&D Goal: Test of High Power Density 


For a project testing a nuclear 
dowerplant design that “might be 
‘lose to the design” which will be 
irst to produce electricity under 
-onditions economically competitive 
with conventional plants, Consum- 
rs Power Co. has committed the 
argest sum of money this Michigan 
itility ever set aside for research 
ind development. The R&D cost of 
310-million is nearly a third of Con- 
uumer’s $27.7-million estimate out- 
ay for its Big Rock Point nuclear 
lectric generating station on which 
najor construction got underway in 
nid-July. 

Consumers signalled this step in 
ts progress with the project near 
harlevoix, Mich. by staging a brief 
eremony and inspection tour for 
ompany, local and state officials 
nd representatives of industry and 
abor. Representatives of General 


| 


| 
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pist’s conception of the completed Big Rock Point nuclear power 
int, as it is to appear when completed in the fall of 1962. 


Electric and Bechtel, partners in the 
experimental nuclear project, joined 
Consumers in the presentation. 

The plant will utilize a direct- 
cycle, forced circulation boiling wa- 
ter reactor design. Principal aim of 
the R&D effort at Big Rock Point 
will be to develop and utilize a re- 
actor core that will increase the 
plant’s initial kw output of 50,000 by 
50-percent. Object of the program 
will be to achieve the advantages of 
high power density in the boiling 
water reactor design without intro- 
ducing other complications—such as 
higher fuel fabrication costs. 

The Consumers project will not 
be the largest boiling water unit, of 
course, but like the 180,000-kw 
Dresden station now operating on 
the Commonwealth Edison system, 
the Big Rock Point plant is private- 
ly financed. However, The Atomic 


Energy Commission is supporting 
the project in the area of R&D, to 
further the national program for 
making nuclear power competitive 
at the earliest possible time. 

Consumer’s Pres. James H. Camp- 
bell emphasized in his remarks at 
the recent ceremony that the task is 
not being undertaken because the 
company wants to “own a nuclear 
plant for glamour.” Instead, he said, 
“We believe that the new plant will 
serve a useful purpose that is mean- 
ingful to our customers and stock- 
holders .. . and at the same time it 
will advance nuclear science and 
technology.” 

Explaining this, Mr. Campbell 
pointed out that the site in the upper 
part of Michigan’s Lower Peninsula 
was selected because new capacity 
will be needed in this area by the 
mid-60s, though probably not be- 
fore. Thus, the desired research and 
development effort can be carried 
out in the time between late 1962 
(when the Big Rock Point plant is 
expected to be in operation) and 


(Continued on page 37) 


Bird’s-eye view of Big Rock site on Lake Michigan shore shows con- 
struction in mid-July, including crater for reactor vessel. 
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WASHINGTON »3 


OUTLOOK 


by EPH KAHN 


Washington Correspondent 


FEDERAL REGULATION OF SAFETY? 


The safety record of electric util- 
ities has been sharply scored by 
Rep. Thomas L. Ashley (D., Ohio), 
who also urges federal intervention 
to set safety standards for the in- 
dustry. Ashley charges that electric 
utility employees, with broad re- 
sponsibilities for their own safety 
as well as that of their co-workers, 
do their jobs under the “serious 
handicap” of “inadequate safety 
measures and out dated safety 
equipment.” 

Ashley’s timing in putting this 
rather lengthy and detailed criti- 
cism into the Congressional record 
—when Congress was driving pell- 
mell toward recess—was not the 
best. But it does lay the ground- 
work for a drive toward action in 
the next session, not to mention 
providing a solid base for election 
speeches this fall. Though hardly 
likely to inspire much immediate 
demand for Congressional action, 
this attack does indicate the sort of 
troubles that the electric utility in- 
dustry may be in for in the future. 

In the past, Congress has gener- 
ally taken the view that the states 
are capable of setting adequate 
safety standards for their citizens 
at work. There are, however, some 
notable exceptions, such as the 
Coal Mine Safety Act and other 
laws. If enough hullaballoo can be 
raised, an Electric Power Safety 
Act might be passed. 

So radical a proposal would in- 
evitably invite a good deal of oppo- 
sition. But it seems clear that many 
organizations that do little more 
than distribute power at low volt- 
ages could afford to support a fed- 
eral safety code. They would pay 
only a minimum price in terms of 
cost and inconvenience. 

Another possibility—and one 
which is no more Machiavellian 
than other schemes seen in the 
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Congress in recent years—might be 
to trade off federal safety standards 
for a hands-off policy in regard to 
some other federal practices in re- 
gard to electric power. 

Be that as it may, it seems ap- 
propriate to look at the proposals 
advanced by Rep. Ashley. They are 
far-reaching, and they would in 
certain respects, at least, apparently 
force abandonment of some new 
techniques for dealing with out- 
ages quickly, efficiently, and with 
minimum unnecessary interruption 
to service. Here are some of the 
Congressman’s proposals—and some 
of his comments about the utility 
industry’s approach to the safety 
problem: 

In the electric utility industry, it 
is essential that limitations be 
placed on the number of consecu- 
tive hours worked, that certain pro- 
cedures be established and followed 
in de-energizing electrical conduc- 
tors or equipment for maintenance 
purposes, and that safety require- 
ments be established for work 
within contact distance or for 
equipment energized at a high volt- 
age. “This giant industry, while 
striving to satisfy the increasing 
demands of its consumers by ex- 
panding the systems of distribution 
and modernizing the techniques of 
generating power, has failed for 
budgetary or other reasons to dem- 


EL&P’s Washington column in this issue has been? 
written by Mr. Kahn, because of the illness off 
Ralph Elliott. Mr. Elliott, who has contributed to 
EL&P from the Washington scene for 24 years, 


is expected to resume his assignment within ay 
few weeks. 


onstrate a proportionate concer 
for the safety of its employees: 
Thus, voltage limitations are de 
signed for the lower primary volt 
ages of a bygone era and enclosures 


quate protection from moving. 
parts. 


ly incomplete safety records aré 
examined. He notes that EEI mems 
bers alone reported 136 fatalities) 
in 1955—an “alarmingly high” nu 
ber. Figures for non-member§} 
(REA’s, municipalities, etc.) aré 
not readily available, Ashley obs 
serves, though he finds it easy té 
conclude that “‘one can easily imag 
ine the impact their statistics would! 


is, no doubt, true provided one call 
also imagine the statistics. And, ¢ 
course, an unusually low accident 


rate in this group could knock the’ 


nent impairment as a result, of uti 
ity accidents is noted by Ashleé 
In his opinion, “the accident rat 
itself is compelling reason for cot 
sideration of legislation to establ 
a uniform code of safety regulatit 
for the electric utility industry: } 
Economic loss, a collateral aspect} 
is also “staggering.” 
As a first step, Ashley would} 
establish uniform minimum salety} 
(Continued on next page) 
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Vashington . . . Cont’d 


andards in the utility industry. 
The present safety record and the 
iserable failure of many com- 
anies to follow adequate safety 
rocedures are evidence enough of 
1e need for industry-wide safety 
ssulations.” Such regulations 
yuld be either statutory require- 
ents or be prescribed by a gov- 
mment agency. Ashley believes 
iat the law itself might be used 
yr basic rules—such as limitation 
n the number of consecutive hours 
orked, materials used for protec- 
on of wires, and so forth—but “the 
stablishment of a safety agency 
‘ould appear to offer several ad- 
antages.” Such an agency, staffed 
‘ith people familiar with the elec- 
ic power field, “would be com- 
etent to establish effective safety 
2>sulations and because of its con- 
nuing responsibility in the field 
‘could be able to modify and 
reamline safety requirements to 
eep pace with technical innova- 
ons.” 

Ashley also plumps for “adequate 
ispection” of both plant and safety 
quipment. In cases of immediate 
azard, Ashley would permit the 
ew safety agency to order the re- 
.0val of workers from the area as 
ell as order corrective action. 
The third arm of this projected 
ifety program for the electric util- 
industry would be comprehen- 
ive accident reporting, with in- 
bstigation of every fatal mishap 
nd spot checks of others by trained 
personnel. 

According to Ashley, “voluntary 
ttion by individual companies 
hs, to date, been inadequate and 
hsatisfactory. Employee-company 
ifety committees are desirable but 
Irdly the answer to a nationwide 
sblem. It would appear, there- 
re, that the existing accident rec- 
d in the electric utility industry 
lls for responsible government 
tion. In the absence of an effective 
ustry program, it is only at the 
ernment level that safety stand- 
Hs can be instituted and 
forced. Creation of a new gov- 
S,:ment regulatory agency or addi- 
nal authority delegated to an 


ih a safety agency and a board 
direview to be staffed by company 
ail worker representatives.” 


Big Rock Pt. 
(Continued from page 35) 


the time when its output will be re- 
quired to meet anticipated demand 
in this region. 

Mr. Campbell further revealed 
the utility’s reasoning this way: 

It is our belief that atomic 
energy for electric power genera- 
tion ultimately offers a good likeli- 
hood of becoming economically com- 
petitive. Consumers Power Co. is 
glad to contribute in this rather im- 
portant way to the advancement of 
the broad program laid out by the 
Atomic Energy Commission for the 
development of nuclear energy in 
the United States.” 

Representatives of General Elec- 
tric, Bechtel and the AEC partici- 
pated in a press conference con- 
ducted by Mr. Campbell in connec- 
tion with the ceremony. (GE is 
designing and building the reactor, 
Bechtel is serving as engineer-con- 
structor of the project.) 

Ulysses M. Staebler, assistant di- 
rector of the AEC’s division of re- 
actor development, observed: “We 
will learn much from this project 
that will help solve problems in the 
development of this type of reactor.” 

Bechtel’s Vice President James 
N. Landis described the Big Rock 
Point project as “the neatest, tight- 
est package yet tied up in the atomic 
power field.” And, for its size, he 
added, this will be the fastest job 
built to date, because of the ac- 
cumulation of experience with boil- 
ing water reactors. 

Mr. Landis noted these important 
factors in keeping costs down: (1) 
the agreement of Consumers to ac- 
cept loss of the plant’s output in the 
event of shutdowns (for research 
and development purposes), rather 
than to require the use of standby 
equipment to maintain service con- 
tinuity; and (2) Consumer’s will- 
ingness to “‘tie down” the conceptual 
design at an early stage. 

Dr. Lyman R. Fink, general man- 
ager of GE’s atomic products divi- 
sion, remarked: “Projects such as 
the Big Rock Point may not steal 
the headlines across the country in 
the next five years, but . . . projects 
like this will be responsible for 
bringing abundant power to the 
world in the years to come. Atomic 
energy is in the stage where techni- 
cal refinement, devoid of great pub- 


lic appeal and drama, will bring this 
field to the point that it will fulfill 
past dramatic predictions. And, this 
project is a practical example of 
what can be accomplished through 
effective cooperation of the utility 
industry, electrical manufacturers 
and the Federal government.” 

Dr. Fink explained that the R&D 
target of demonstration that the Big 
Rock Point plant can be operated 
satisfactorily at 75,000-kw with fuel 
operating at an average power dens- 
ity of 45-kw per liter of active core 
while permitting an average expos- 
ure of 10,000-megawatt days per 
ton compares with the Dresden Sta- 
tion’s average power density of 
about 30-kw per liter of active core. 
Significant cost reductions in fuel 
fabrication is expected from this, 
predicted Dr. Fink, as well as from 
a second target: to demonstrate that 
it is feasible to operate a reactor 
capable of supplying sufficient steam 
for a 300,000-kw plant with fuel hav- 
ing an average power density of 60- 
kw per liter of active core and per- 
mitting an average exposure of 
15,000-megawatt days per ton. 

In his remarks for the two-day 
presentation, Consumer’s Pres. 
Campbell referred several times to 
the rising costs of conventional fuel 
in this area. Noting that Consumers 
is now using about 10,000 tons of 
coal a day, with annual fuel costs 
for the system running around $30- 
million, he revealed that a study 
shows that the utility’s aggregate 
coal costs (assuming no use of atom- 
ic energy) over the next 35 years 
would exceed $6-billion. With this 
prospect, he said, Consumers “must 
be interested in and devolop any 
fuel which offers reasonable pros- 
pects of reducing our fuel costs.” 

Mr. Campbell indicated that the 
Michigan regulatory commission 
had been most cooperative in its 
viewpoint regarding Consumer’s 
plans for spending the biggest single 
R&D amount in its history. 

Mr. Campbell emphasized an- 
other point: “While we are responsi- 
ble here for one of the very few nu- 
clear power projects sponsored by a 
single utility company, this commit- 
ment does not indicate Consumer’s 
lack of faith in the eventual develop- 
ment of the breeder reactor (which 
is being tested in the Enrico Fermi 
project, supported by a group of pri- 
vate utilities including Consumers.) 
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OUTLOOK 


By A. C. Farmer 


Economic Consultant 


Flight From The Dollar assurance such a flight, much less its eg i. this threat ie 


like a sword of Damocles over the Nation’s economy... . 
. ° . danger was not averted, and it increases daily.’ “” 
In a discussion that appeared under the above topic q y 


in Electric Light and Power, July 1, 1959, page 38, 


E IT 
Pun llowinsidehmitionsappesred: FIXED INCOME SECURITIES AND TIME DEPOSITS 


NON- TIME DEP. NEGOT. BONDS 
"& flight from the national currency implies a saileg’ on Re acae Sores Ne ee TOTAL 
the part of the public that the country is facing a period of 
price inflation in which the purchasing power of. the currency POM ARS IN ONS 
continuously will be reduced.” Dec. 1954 63.6 75.3 16.5 245.4 
The following conclusion was reached: ates 1955 ae coe spi 
“A flight from the dollar of serious proportions is not at this pte ? S ; 
Crepes Sept. 60.0 77.4 104.5 
time a reasonable expectation. ban 59.2 78.4 104.8 
In the intervening period, a new economic factor paral tes te fie +o 
has been introduced and that factor is the possible Sant: 58.5 81.3 100.6 
loss of the gold stock of America on a scale sufficiently Dec. 57.4 82.2 99.0 
large to make a flight from the dollar a serious pos- Hee es ae ee Ae 
sibility. Sept. 54.8 87.7 93.5 
Serious concern in this respect is expressed by the — = a ae _ 
: : : ar. u : 2 
conservative and_ scholarly American Institute for jane 52.9 95.5 1183 
Economic Research. The following is quoted from Sept. 52.8 97.2 107.7 
their Investment Bulletin dated May 2, 1960: ee: 52.1 97.9 105.9 
Mar. 1959 2a) cs 99.5 106.6 
“In the January 4, 1960 Investment Bulletin, when discussing June 51.4 101.0 105.9 
the gold situation, we said, ‘Today the Nation’s actual gold a oes ei “bee 


reserve after deducting net foreign claims approximates $2.0 
billion. The 1959 decrease was nearly $5.0 billion. Obviously 
a continuation of the trend will bring the Nation to the brink 
of unsolvency, from an international point of view, within The three largest items of fixed income securitie 
6 months. are: savings bonds, negotiable bonds, and time 
rt The risk of an external flight from the dollar is coety posits. 
increasing. We do not see how anyone can predict with The tabulation and the chart shawl neon 
dence of any flight from the dollar. The only co 
TIME DEPOSITS, SAVINGS and NEGOTIABLE BONDS. traction has been in the steady decline in the volun 
of Savings Bonds. (This decline, however, has bee 
the result of the smaller interest rates earned | 
these bonds, which has made them unattractive.) 
The business situation at this date in 1960 decided 
is unfavorable, and since 1960 is an election year. 
reduction in interest rates by the Federal Reser 
Bank to stimulate business activity appears extremé 
probable. 
To deal with the probable loss of gold and possi 
flight from the dollar that might result from s 
action, the U. S. Government has the alternati 


either of further devaluation of the dollar or of | 
questing foreign governments to refrain at this ti ) 
TIME DEPOSITS from pressing their claims on the United States g! 


stock. Such a request undoubtedly would be success 
ful, since it would be against the self-interest of 
friendly governments to play into the hands of Rus 
by precipitating a domestic gold crisis for America: 
Even if such action is taken, the threat of a 


Mar. 1960 : A 109.7 


from the bulletin of the American Institute for Hi 
nomic Research still will remain until a permane? 
solution is found for the gold problem. 
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SILICONE NEWS from Dow Corning 


No Flashover Here 


silicone Coating Prevents 
‘ower-Stealing Leakage 


st, fog, salt spray and other moisture “beads” harmlessly on insulators 
ated with Dow Corning 5 Compound. 


w Corning 5 Compound offers easy-to-apply, economical protection 
jt prevents insulator damage, reduces service interruptions, and lowers 
ctor maintenance costs. 


ire’s how: Dust, dirt and other airborne contaminants that settle on 
ulators are quickly engulfed and completely encapsulated by water- 
elling silicones. No power-stealing leakage paths can form. 


Corning 5 Compound can be applied to insulators by hand, brush, 
spray. It will not wash off, run off in hot weather or turn waxy in 
- A single application can remain effective up to five years and longer. 


all the facts on Dow Corning 5 Compound as an insulator coating, 
8) how it reduces outages, flashover and maintenance, write Dept. 2709. 


The nearest Dow Corning office is the 
t a . . 
|number one source for information and 
technical service on silicones. 


ATLANTA 


BOSTON CHICAGO 
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CLEVELAND 


Reduce Cleaning Costs & Outages 


The most stubborn contaminants are easily 
wiped off silicone treated insulators. Sili- 
cones make it unnecessary to use solvents, 
steel wool or wire brushes . . . or to remove 
insulators from their mounts for cleaning. 


One Midwest utility formerly had to dis- 
assemble all the insulators of a 35.5-kv sub- 
station located near a cement plant three 
times a year for a thorough scrubbing with 
solvents and steel wool. Silicone treated, 
the same insulators are now merely wiped 
off with a dry rag every six months and 
5 Compound reapplied —. at a small frac- 


tion of the previous cost in materials, 

labor, and outage time! Other utilities re- 
? oO 

port similar savings. 


Here’s another use! Before filling potheads, 
coat the terminal bushings with Dow Corn- 
ing 5 Compound. Any overflow of the 
filling material will strip easily from the 
pothead bushings. In contrast, overflow 
frequently must be chipped and scraped 
from untreated bushings. 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 
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Heating of caustic solution with 
electricity revolutionizes a smal 
Canadian industry. 


By Andre Martel 


Commercial and Industrial Representative 


The Shawinigan Water and Power Company 


St-Joseph, Cte Beauce, Province of Quebec, Canada 


ELECTRICITY TAKES OVER 


IN HEATING CAUSTIC SOLUTION 


PERATING COSTS, labor 

saving, cleanliness—all proved 
to be in favor of electricity for heat- 
ing caustic solution used by a small 
Canadian industry to remove dirt, 
grease or rust from vital parts of 
automobile and truck motors prior 
to making major repairs. 

La Compagnie Beauce Moteurs 
Enrg., St-Georges-de-Beauce, P. Q., 
was looking for a means of per- 
forming this operation that would 
be not only clean, fast and economi- 
eal, but highly efficient, because on 
the success of this operation de- 
pends the quality of the jobs. 

This company specializes in mo- 
tors using combustible of all kinds. 
Such a business must have special- 
ists to carry out this work, because 
adjustment and final work is of 
great importance. 

The first important step is to 
clean the motor perfectly before 
putting it back and changing the 
worn out parts, as it can be under- 
stood that any dirt, grease or rust 
must be removed from vital parts, 
if adjustments and guaranty for the 
job are to remain on a paying basis. 

Previous procedure was the use 
of a portable oil-heated boiler 
which heated the caustic solution. 
Heat loss was such that this process 
was conducted outside in order not 
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to impair other employees at their 
work. In order to meet the demand, 
of four motors repaired per day, it 
was necessary to keep a man on 
this cleaning job the whole day, 
which took an average of two hours 
per motor cleaned. 

This arrangement was, to say the 
least, costly and unpractical since it 
was necessary to use a complete 
barrel (45 gallons) of caustic solu- 
tion per week. Evidently, the pro- 
prietor was looking around for 
some more modern process which 
would be clean, fast and more effi- 
cient to do this job. In cooperation 
with the author of this article, the 
possibility of using electricity was 
studied as a source of heat, and one 
which would do away altogether 
with the use of the old arrange- 
ment. 

After preliminary studies of dif- 
ferent methods of applying electric 
heat, it became evident that immer- 
sion elements in the reservoir con- 
taining the caustic solution would 
be recommendable. These elements 
would have, of course, to stand this 
solution, and the use of immersion 
heaters made in stainless steel and 
inconel, was evident. 

Figures showed that for a reser- 
voir containing 400 gallons of this 
solution, two 5-kw heaters would 


be sufficient to maintain the te 
perature at 180 F. In order to ke 
the heat losses to a strict minim 
this tank was constructed of ste 
and two inches of insulation was i 
stalled all around the tank. 

Inside dimensions are 6’ x 4’ x 
which permits immersion of thre 
automobile motors or two truc 
motors, or one or two tractor mo 
tors. Of course the temperature 1 
maintained by the use of a therme 
stat in connection with a magnet 
contactor. In order to keep the ele 
tric demand to a minimum, use wé 
made of a reversible switch in cot 
nection with a 12-hp electric wel 
er against the two 5-kw elemen 
and a 3-hp air compressor. 

This arrangement does not alt 
the work in this industry in 
way, particularly because the wel 
ing machine is used only a 
hours per week. 

A 30-gallon electric water ta 
provides hot water for removi 
the solution. 


Advantages Of New System 


(a) Increased Output 


With the old method, it took 
average of two hours per motor 
do the cleaning. With the né 
method, three motors can be clean 
in the same time and at the sam 
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ime. This means that at least 15 
notors per day can be cleaned as 
gainst eight with the former 
nethod. 


b) Quality 

It is evident that by submerging 
he motor in the caustic solution 
hat all conduits and orifices can be 
ompletely cleaned and all the 
mudge can be removed. 


c) Handling Facilities 


Since the adoption of this new 
vstem, only the switch has to be 
ut in operation, as against the 
ransport of mobile oil burner, 
team boiler and motors at the ex- 
rior of the building. A small 
rane immerses the motors in the 
olution, and two hours later they 
re removed. 


d) Comfort and Cleanliness 


During the winter particularly, it 
as been appreciated by the man 
oncerned that this job could be 
one inside. The general atmos- 
here in the shop is cleaner. 

The arrangement for cleaning the 
ink itself is as follows: A drain is 
laced 12” from the bottom to re- 
iove the unsoiled caustic solution; 
1e second drain is at the bottom to 
ermit the cleaning of the tank. 


>) Economy 


The first large economy realized 
7 the proprietor was in the con- 
imption of the caustic solution: 
) gallons per week as against the 
me quantity of caustic solution 
r six weeks. This also means that 
e saving in the solution alone will 
y the electrical consumption for 
out six months. 

The second economy is realized 
the fact that today one-half man- 
ur is required as against two 
n-hours with the old; therefore 
an’s salary was saved. 


Customer Viewpoint 


The proprietor of La Beauce Mo- 
rs Enrg. is very satisfied with 
> new system from the standpoint 


He only regrets one 
ng: not to have made this instal- 


lity of the work has brought 
wn the cost of this operation 


End view of tank showing one of the two 5-kw 
heating elements, the thermostatic control 
element and the two drains at different levels. 
On right is hose for hot-water supply used 
to remove caustic cleaned 


solution from 


motors. 


Electrically-heated steel tank containing 400 gallons of caustic solution for cleaning automobile 


and truck motors prior to making major repairs. 


Portable oil-heated boiler previously used to 
heat the caustic solution. 


Soil Compaction By Explosives 
Cuts Tower Costs on Project EHV 


Soil compaction through use of explosives, a con- 
struction technique previously employed in building 
dams, was used in preparing the foundations for the 
portal-type towers for Project EHV. 

By adapting this soil compacting procedure to foun- 
dations for power transmission towers, engineers of 
Stone & Webster Engineering Corp. estimated that 
sufficient compaction to meet design requirements for 
the use of spread footings would be obtained at costs 
lower than if driven pile foundations were used. 

Average steel weight of the three portal-type towers 
to be furnished by American Bridge Div. of U.S. Steel 
Corp. will be about 130 tons each. The towers are 
designed so that their entire weight rests on four 
pinned supports—two for each leg. 

Studies of the site along East New Lenox Rd., above 
the Housatonic River southeast of Pittsfield showed 
that the soil consists of loose, fine, fairly uniform sand 
to depths of more than 100 ft. Both driven piles and 
spread footings were considered as possible foundation 
types. Since there was no material at reasonable depth 
which could be used as a bearing stratum, all pile 
loads would have to be resisted by friction. This would 
result in long piles and the possibility of unacceptable 
differential settlements. 

Preliminary tests indicated that the soil could be 
sufficiently compacted using explosives to allow a 
design bearing value of 4000 psf with anticipated set- 
tlements within acceptable limits. 

Over a period of 30 to 40 days, a series of small but 
multiple dynamite charges were set off at the founda- 
tions site of each tower leg. Charges ranging in weight 
from one-half to four lbs each and totaling as many as 
30 at one time were exploded at depths varying from 
six to 13 ft below ground. Consecutive blasts were 
carried on over a week’s time for each tower leg, 
providing time for measurements and settling. 


Install 38 Miles of Al Rigid Duct 


The largest application of aluminum rigid conduit 
in the West—some 38 miles in all—is scheduled for the 
Wanapum Dam development near Vantage, Washing- 
ton. 

Installation will be done by the Engineering & Con- 
struction Co. of Pocatello, Idaho, using conduit from 
one and one-quarter to five in. in diameter, supplied 
by Kaiser Aluminum & Chemical Sales, Inc. 
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With station structure erected and most of the apparatus installec 
North Station at General Electric’s Project EHV approaches completio 
Station and short section of line are scheduled for fall energizing 
460 kv. At right are the 115-kv disconnects, air-blast breakers and 
40-mva regulating transformer. A 650-kv (750-kvy maximum) powé 
transformer will be installed on the far side of the concrete wall | 
front of the other EHV apparatus. Headquarters building at left he 
control and elaborate data gathering equipment. Beyond the sub 
station, the truss for the first of the three huge portal towers 
being fabricated on the ground. These steel towers, weighing up 
135 tons each, permit great flexibility in testing various conductor size! 
configurations and spacings. 


A Successful 13 Years With Mobile Subs 


Experience of San Diego Gas & Electric in the areé 
of emergencies, operation, maintenance, and constr 
tion demonstrates there is a place for mobile subste 
tions in a company of average size, said SDG&E’s C. 1 
Mack at the recent AJEE Summer General Meetin 

The company uses mobile substations at voltages | 
69, 12, 4, and 2.4 kv. It has two 12-kv mobile subst 
tions, one 69-kv mobile transformer, and a 4-kv mobi 
regulator. Its first mobile substation was put in servi 
in October, 1946. Connecting a mobile unit in a su 
station on the San Diego system is simplified becau 
of standardized phase-angle orientation, open-rat 
construction, and because flexible, single-conduct 
cables are used. Unusual installations are planned 
advance when time permits, but operations whid 
have become almost routine, and emergencies, 4 
improvised in the field. 

“When a maintenance program is working effé 
tively, mobile units are seldom needed for emergen 
service. For 13 years, the San Diego Gas & Electric ¢ 
has so successfully coordinated the use of mobile su 
stations that approximately 70 percent of the servi 
from this equipment has helped reduce the cost of né 
construction,” he commented. 
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ECONOMIC POOL DISPATCH 
WITHOUT CENTRAL CONTROL 


NINCE July 1, 1958 five Iowa 

utility companies have been de- 
ving the benefits of economic pool 
spatching without central control. 
Ithough they operate their power 
ipply as one company, there is no 
ntral dispatching office or au- 
ority and no company has sur- 
ndered its individuality or entity. 
ather, each company functions in- 
pendently as buyer or seller, de- 
nding upon “ticker tape” quota- 
ons from others. And, scarcely an 


mpanies exchanging economy 
ergy. 
Administration 


dministration of pool affairs is 
responsibility of several com- 


rs to the Administrative Commit- 
, which supervises all pool func- 
ins, is shown in Fig. 1. 


iministrative Committee was that 
» Iowa Pool should be operated 
the dispatching organizations al- 
idy established by each company. 
is would eliminate the need for 
expense of a central dispatch- 
organization. 


Operating Committee 


stablishing methods and proced- 
s to be used by each of the five 
panies in preparing operating 
maintenance schedules, con- 
| and operating procedures, and 


pr’s Note—This is adapted from a paper 
pnted by the author at the 1960 Engineer- 
onference of the Missouri Valley Electric 
iation. 
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By L. L. LINDER, 


System Operator, 
lowa Southern Utilities Company 


Five lowa companies buy and sell economic power on the basis 
of scheduled quotations to realize pool benefits without the ex- 


pense of central dispatching. 


methods used in interchange ac- 
counting was the responsibility of 
the Operating Committee. Prepara- 
tion of an Iowa Pool operating man- 
ual covering all phases of pool and 
interconnected systems operations 
was also the work of this committee. 

The operating manual has been a 
very useful reference source for 
load and system dispatching groups. 
It contains the interconnection 
agreement, rules for maintenance 
scheduling, energy transaction, 
spinning reserve, equipment outage 
reporting and loop accounting. Also 
included are sections on generating 
station sizes and locations, area 
control information, interconnected 


systems information, and the Iowa 
Pool one-line diagram. 

Members of the Operating Com- 
mittee are directly responsible for 
training their own dispatching or- 
ganization in Pool operating pro- 
cedures. 


Pool Communications 


The principal method of com- 
munication for dispatching is by 
full-time leased teletype service. 
Initial cost was low, it could be in- 
stalled in a very short time, and it 
would permit a delay in establish- 
ing permanent communication fa- 
cilities until a long-range study 
could be completed. While at first 


Fig. 1—Organizational relationship of the lowa Pool committees. 


RELAY ADVISORY 
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SIOUX CITY 


DES MOINES | 


—— TELETYPE 
——-— POWER LINE CARRIER 


eeee FULL PERIOD VOICE 


CEDAR RAPIDS 


DAVENPORT 


CENTERVILLE 


Fig. 2—Location of dispatching offices of the five lowa Pool companies and methods used for 


communicating pool information. 


no one considered teletype to be 
more than a stop-gap measure, it 
has been very satisfactory from the 
standpoints of operating costs and 
quality of service. Not one of the 
five companies would now be will- 
ing to give it up. 

Other forms of communication 
currently in use are full-time leased 
telephone service between Iowa 
Southern Utilities Company and 
Iowa Power and Light Company, 
power line carrier telephone be- 
tween Iowa-Illinois Gas and Elec- 
tric Company and Iowa Public 
Service Company, and power line 
carrier between Iowa Power and 
Light Company and lowa-Illinois 
Gas and Electric Company. 

Most of the telemetering of 
boundary tie quantities back to the 
control rooms is done over power 
line carrier. Leased telephone cir- 
cuits are used entirely for tele- 
metering by Iowa Southern and 
operation has been satisfactory. Lo- 
cation of five offices and communi- 
cation facilities are shown in Fig. 2. 

At present, companies are study- 
ing feasibility of using microwave 
for individual company, intra-com- 
pany and pool use. 


Spinning Reserve 


Member companies maintain suf- 
ficient spinning reserve to cover 
loss of the largest unit, currently 
the 90-mw unit at Council Bluffs. 
The amount of each participant’s 
spinning reserve responsibility is 


A4 


determined by the ratio of his ac- 
credited demand to the total of 
combined demands. 

If one company loses a unit and 
needs help the dispatcher can noti- 
fy other pool members at once and 
call for replacement emergency en- 
ergy for a certain size unit. By 
using values already set up in a 
table of emergency energy respon- 
sibilities, the dispatcher can im- 
mediately set his controllers to take 
in the energy required, and other 
dispatchers immediately set their 
controllers to feed the correct 
amount of energy out. Integrated 
mwh’s for billing are determined 
after the emergency is over and 
are based on mw flow and duration, 
at 12.5 mills per kwh. 

Because of the speed of comuni- 
cating by teletype and the thorough 
training of dispatchers, emergen- 
cies within the pool have been 
handled with a minimum of time 
lag between occurrence of the emer- 
gency and utilization of the pool 
spinning reserve. 


Loop Accounting and Billing 


The Iowa Power and Light Com- 
pany serves as loop accountant for 
the Iowa Pool and for other com- 
panies of “Group G” of the inter- 
connected systems shown in Fig 3. 
Each company in “Group G” sends 
a daily report of hourly schedules 
and hourly boundary tie line meter 
readings and hourly unintentional 
flows. IPL then reports daily for 


the group to the “Southwest Loop 
Clearing House” at Little Rock, 
Arkansas. Solid lines in Fig. 3 show 
boundaries of “Group G,” dotted 
lines show boundaries of the Iowa 
Pool. 

A typical daily loop accounting 
sheet used by one of the Iowa Pool 
companies is shown in Fig. 4. Each 
of the columns representing a 
boundary tie scheduled or metered 
quantity is numbered to facilitate 
cross checking by the Loop ac 
countant. The difference between 
total energy debits and total energy 
credits for any given hour is the 
“regulating” or “unintentional” en 
ergy flow for the hour. 

Billing in the Iowa Pool is done 
by individual company. A report o 
pool expense, energy transaction 
and accredited demand is submit 
ted monthly by each participant. 
These items together with ac 
credited capacity charges and cred 
its are incorporated into a pool bill 
ing statement issued by IP&L 
From this, each company bills the 
other four for any charges due 
Pool expense such as teletype serv 
ice, salaries, and supplies chargec 
to the pool by IP&L are shared b: 
each company according to the 
ratio of its accredited demand t 
total pool accredited demand. 


Advance Interchange Scheduling 


Weekday operating schedules are 
prepared one day in advance, ant 
weekend schedules are prepare¢ 
on Friday. The process of prepar 
ing each day’s schedule falls int 
three general periods, as follows 

1. Before 1130 each day, ead 
company prepares a 24-hour loa 
forecast for the following da 
which includes estimated nativ 
load plus any scheduled firm sal 
or purchase. Then, on the premis 
that no Pool economy energy tran 
actions will be made, each compan 
using its own available capacil 
prepares a cost forecast for tl 
morning, afternoon, and eveni 
peak hours. 

2. At 1130 an economy cost su 
vey is conducted on the teletyp 
at which time each company quot 
its incremental cost for energy 
blocks of 10-mw for as many bloc 
above its load as it has availab 
capacity. Each company also quot 
its decremental cost for as mal 
10-mw blocks as tie-line capaci 
and other conditions will perm 
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eheduling in. A typical economy 
ost survey is shown in Fig. 5. 
From this cost information, each 
mmpany schedules economy pur- 
aases or sales for the greatest sav- 
igs as indicated by the cost quota- 
ons. It is customary for the 
ymmpany with the lowest increment 
» sell to the company with the 
ighest decrement for maximum 
verall pool benefits. This results 
. scheduling the lowest cost units 
1 the pool and aids in keeping all 
inning capacity loaded to the 
me incremental cost. 
Quotations given in Fig. 5 reveal 
at Company “C” has the lowest 
cremental cost and the most ca- 
icity available. We would expect 
this situation that schedules 
ould be set up between C and E, 
and A, C and D, and C and B in 
at order. Company B shows a ca- 
city deficiency and would prob- 
ly schedule its entitlement of 
ualization energy from the other 
ur companies. 
3. At 1530 each day a “Peak Pre- 
red for” survey is conducted on 
e teletype to determine how ef- 
ctively scheduling has been done 
keep off high-cost units and to 
ep spinning reserve to the mini- 
4m required amount. See Fig. 6. 
lis survey shows for each com- 
ny the scheduled conditions for 
orning, afternoon, and evening 
ak periods for the following day. 
lumns 6, 7, and 8 of this survey 
2 helpful in encouraging addi- 


_3—Diagram of loop accounting areas; lowa 


FUTURE TO REST 
OF SYSTEM 
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Lend? 


tional hour to hour economy en- 
ergy transactions which is fre- 
quently done by shifting the load 
to the lower-cost system and the 
spinning reserve to the higher- 
cost system. ‘ 


Types of Energy Scheduled 


There are three types of energy 
which can be scheduled in the 
Pool: emergency, economy, 
equalization energy. Use of emer- 
gency energy and its 12.5-mill rate 
have been discussed. This energy 
is purchased only long enough to 
allow some lower cost generating 
capacity to be brought on or a 
schedule for purchase of lower cost 
energy to be arranged. 

Economy Energy is the most 
common type of energy transaction 
within the pool. Billing price for 
this energy is determined by aver- 
aging the buyer’s decremental cost 
and the seller’s incremental cost. 
Factors determining incremental 
costs are incremental fuel cost, in- 
cremental maintenance cost, incre- 
mental labor and supplies, and in- 
cremental line loses to the point of 
delivery, Each company uses its 
own system for determining these 
costs and provides its load dis- 
patchers with appropriate tables 
and cost figures to facilitate prepa- 
ration of daily and hourly sched- 
ules and cost quotations. 

Two types of economy energy 
transactions are common, Type 
“A,” which is “Immediately Can- 


and. 


cellable,” and Type “B,”’ which is 
“Assured.” Type “A” transactions 
are made when load is merely 
shifted between two operating units 
or sources and can be rescheduled 
or cancelled at a moment’s notice. 
Pricing for this type of energy does 
not usually include “bring on” costs 
as machines are operated regardless 
of the economy sale. Buyer must 
carry additional spinning reserve 
in the amount of the economy pur- 
chase or have an alternate source 
immediately available. 

“Assured” economy transactions, 
type “B,” are those in which buyer 
and seller agree in advance what 
the duration of the schedule will 
be, length of notice period needed 
to alter the schedule, and the in- 
cremental and decremental costs. 
Buyer’s decrement includes bank- 
ing and startup costs saved by 
keeping boilers and units off. To 
lessen the risk of the seller, the 
buyer agrees to rescheduling in 
the event that the seller is forced to 
buy emergency energy; the sched- 
ule is then split 50 percent economy 
rate and 50 percent emergency 
rate. 

The smallest hourly rate in econ- 
omy transactions is five mw. To 
provide a margin of safety in costs 
for such factors as errors in load 
forecasting, slight changes in fuel 
quality, etc., there must be a mini- 
mum of 0.4-mill spread between in- 
crement and decrement before a 
transaction is made. The greatest 


Power and Light Company serves as loop accountant for the lowa Pool (within dotted lines) 
| for utilities in Group “G’ (within solid-lined rectangle). 


‘GROUP G 


EACH LINE BETWEEN COMPANIES REPRESENTS 
ONE OR MORE PHYSICAL CONNECTIONS 


TO REST 
OF SYSTEM 
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LOOP ACCOUNTING SHEET 
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factor determining how much econ- 
omy energy is interchanged is the 
type of fuel available. Maximum: 
scheduling occurs when units 
which normally use gas are forced 
to convert to oil in cold weather. — 

Equalization Energy, the third 
type available in the pool, is energy 
which may be requested by a par- 
ticipating company to supply a por- 
tion of its load either during normal 
operations or when its generating 
or transmission facilities are out of 
service for scheduled maintenance 
with the approval of the Adminis- 
tration Committee. The amount of 
equalization energy that a compan 
may schedule hourly is equal to its 
accredited demand minus the dif- 
ference between its accredited gen- 
erating capacity and its out-of-serv- 
ice capacity. 

To illustrate the method of com- 
puting a participant’s entitlement of 
equalization energy, assume that 
Company A has an accredited de 
mand of 250 mw, an accredited 
capacity of 225 mw, and has a 40 
mw generator off for scheduled 
maintenance. His entitlement would 
be 250 — 225 + 40, or 65 mw per 
hour. 

Equalization energy is scheduled 
12 hours in advance and the rate is 
five mills. 


Conclusion 


Carefully worked out procedures 
plus almost instant communications 
have provided pool benefits to the 
Iowa companies without the ex 
pense of a central dispatching or 
ganization, Each independent me 
ber company now enjoys adequa 
reserve generating capacity witl 
less aggregate installed capacity. 
ability to meet emergency condi 
tions with less likelihood of service 
impairment, greater utilization ‘0 
more efficient capacity, and addi 
tion of new generating facilities o 
a more economical basis as to unl 
size, location, and timing. 

Each dispatcher feels that it 
his responsibility to supply his cus 
tomers’ demands at least cost to 
company. If he has energy availab 
at a high decremental cost or a lo’ 
incremental cost, he will not hav 
done his job until he has informe 
the other four companies. If he ca 
find someone who can do busines 
with him and they can each mak 
a minimum of one dollar, they sé 
up a schedule for the next hour. 
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[he story of Southern California Edison’s newly-assigned desert region is told in this picture of a “house” once owned by Wyatt Earp at Earp, 
-alifornia; typical of other shanties that dot the desert. Electric service entrance (right) forecasts growth and prosperity expected here with ample 
slectric power available. 


COLORFUL PAST MARKS EDISON'S 
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NEWLY-ASSIGNED DESERT TERRITORY 


Recently assigned a 5000-sq-mi desert region of forbidding 
nature, Southern California Edison evidences faith in its future 
recreational and industrial potential by investing close to 
$500,000 in extension of power facilities to serve this new area. 


HEN will they want air condi- 

tioning in the Devil’s Play- 
ground? Or, what’s the future of 
the Whiskey Springs? What load 
growth can be expected in the Old 
Woman Mountains? 

Oddly enough, these are reason- 
able questions about real places, 
and Southern California Edison 
Company is considering this infor- 
mation about an area assigned to 
it last year by the California Public 
Utilities Commission—5000 square 
miles of Southern California’s for- 
midable desert region. 

This same desert area once 
trapped pathfinders and pioneers, 
and the blazing heat and arid land 
reduced their horses, oxen—and 
themselves—to what are now pic- 
tured as colorful remnants of bone 


in the desert landscape. Even now 
maps of this desert region warn 
motorists not to leave the major 
highways without special equip- 
ment and ample water; but modern 
technology is changing the desert’s 
liabilities into assets, and there are 
many indications that Southern 
Californians will be spilling over 
the mountains into the desert to 
make it a booming recreation, agri- 
cultural and industrial area. 
Edison’s new territory extends 
roughly from below Parker Dam 
on the Colorado River north across 
U. S. Highway 66 to the Nevada 
border just below Highway 91 
which connects Las Vegas and 
Southern California. From this 
boundary, the territory extends be- 
tween 60 and 70 miles westward 
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into the desert. It excluded the area 
in and around the riverside rail 
eenter of Needles, Calif., which is 
served by California Pacific Utili- 
ties Company. 


Recreation Starting To Boom 


Evidence of things to come can 
now be seen on the shores of 
Havasu Lake, the reservoir formed 
by Parker Dam’s stemming the 
flow of the Colorado River (approx- 
imately 50 miles long and up to five 
miles wide). Fishing here is con- 
sidered excellent (catfish 40-50 
pounds; 2-3 pound bass), the sur- 
face is generally calm and ideal for 
water skiing (12,000 campers there 
last Labor Day weekend) and the 
climate is superb many months of 
the year. 

As.a result, the lake shore is al- 
ready dotted with landings, homes, 
trailer parks, camp grounds and 
equipment rentals. These include 
Havasu Landing, which offers motel 
and trailer accommodations, camp 
sites, boats and motors; Roads End, 
which has an airstrip, and across 
the lake where the McCulloch 
Corporation has acquired a penin- 
sula known as Site Six which will 
be extensively developed with a 
hotel, restaurant, trailer park, boat 
landing and two 6000-ft airstrips. 


Ore shafts with colorful names 
such as the Gold Fleece Mine and 
the Tin Cup Mine are common 
throughout Edison’s new territory, 
but cement, thought not as roman- 
tic, may become a bigger industry 
here. There are, of course, innumer- 
able homesteader and prospector 
shanties. Since this is “high desert,” 
ranging from 2000-ft to 3000-ft alti- 
tude, the heat and dryness are in 
the comfort range most of the year. 
Thus, there are subdivisions in this 
former “wasteland.” One is under- 
way for the Lanfair Valley which 
offers homesites for weekend re- 
treats and retired folks. 


The desert is not now entirely 
barren and there is good reason to 
say that in the future the side- 
winders will share the land with 
airconditioned recreation and_in- 
dustrial buildings and homes. Water 
is available from the Colorado 
River and other sources, so it is 
probable that this desert can be 
made to “bloom” as has been done 
in California’s rich Coachella and 
Imperial valleys. 
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we 


Southern California Edison crews span colorful 
desert landscape with 66-kv line from Havasu 
substation to company’s substation at Gene 
Pumping Station of Metropolitan Water District. 


Edison’s substation at the Gene Pumping Sta-— 
tion is one of a series of transmission and 
distribution facilities installed by the Company 
to serve existing customers and encourage 
growth of its newly-assigned desert territory. | 


| 
/ 
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Power Services Being Extended 


Southern California Edison, com- 
nensurate with its area develop- 
nent policies, already is encourag- 
ng the growth of this area. Approx- 
mately $500,000 is being spent for 
ubstations and transmission and 
listribution lines to extend service 
nto the area. 

In the latter part of 1959, approx- 
mately 13 miles of 16-kv line were 
nstalled along the west bank of the 
Yolorado from the Metropolitan 
Nater District’s Gene Pumping Sta- 
ion (MWD is the builder of the 
queduct from Hoover Dam to Los 
\ngeles and other areas of South- 
rn California) to Needles Landing 
mn Havasu Lake, primarily to serve 
he recreation facilities there. One 
ubstation is located at Gene Pump- 
ng Station and another, Havasu 
Substation, has been constructed 
ipproximately seven miles to the 
orth. These are connected by a 
6-kv transmission line. The Mc- 
Sulloch Corporation has extended 
1 17-kv submarine cable beneath 
Javasu Lake to connect with Edi- 
on lines for the Site Six develop- 
nent. 

Still another substation has been 
onstructed at Cima (approximate- 
y 70 miles southwest of Hoover 
Jam). An all-wood 220/66/16-kv 
ubstation, it serves Pacific Tele- 
phone and Telegraph’s microwave 
tations on Cima Peak, seven miles 
istant, and on Kelso Peak, 18 miles 
\way, and the towns in the area 
uch as Cima and Kelso. 
| A 40-mile, 16-kv line extends 
rom Camino Substation, which 
lonnects to a MWD 200-kv trans- 
nission line for energy. This sub- 
tation serves communities in the 
jrea, such as Essex, Danby and 
-hambless. Another microwave sta- 
on at Danby is served, as well. 
| One result of this activity is a 
lhange in the desert’s skyline. Once 
jominated by giant Saguaro cacti, 
(BSL sometimes reach as high as 


0 feet, it is now being supplement- 
d with the “trees” of Edison’s elec- 
hic network, an addition welcomed 
desert dwellers as a sign of a 
omfortable, prosperous, future. 

| So, it’s more and more apparent 
at Southern California Edison 
\ight well one day be providing 
»rvice to airconditioners in that 
lesert area named the Devil’s Play- 
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Havasu Substation takes power from Gene Pumping Station to serve resorts springing up on 
shore of Havasu Lake, the reservoir created by Parker Dam on the Colorado River. 


The McCulloch Corporation now is constructing a million-dollar resort on the shore of Havasu 
Lake on which Southern California Edison’s new territory borders. This artist’s rendering of 
the McCulloch development shows hotel, restaurant, trailer park and other facilities being built. 
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By WAYNE H. JOHNSON 


Head, Distribution Engineering Section, 
American Electric Power Service Corp. 


ACH company should establish 

its own treatment program by 
making a suitable inspection of 
poles so that failure rates can be 
determined for its operating area. 
Records are a very important part 
of an adequate maintenance pro- 
gram, and those that apply to one 
area will not necessarily serve as a 
basis for a program in other areas. 
Actually, the problem of ground- 
line treatment of southern pine 
poles is one that may not be readily 
solved until experience with several 
types of ground-line treatment is 
recorded and analyzed. While much 
has already been accomplished in 
the way of developing various types 
of treatment, there is no assurance 
that any of these treatments meets 
all of the desired ends. The south- 
ern pine pole has sapwood thick- 
nesses of 2 to 4 in., and any ground- 
line treatment that is applied may 


Editor’s Note: This is an abstract of a paper 
presented by the author at the EEI Trans- 
mission and Distribution Committee meeting, 
January 1960. 
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WHEN TO TREAT 
SOUTHERN PINE POLES 


Here’s when and why it is desirable to establish a program for 
ground-line treatment of standing pressure-treated southern pine 
poles. Where a utility has 100,000 of these poles that have been 
in service for 15 years or more, the potential savings of grounc 
line treatment over replacements amounts to about $500,000 


over a 20-year period. 


not provide sufficient support be- 
cause it may not completely pene- 
trate all of the sapwood. For ex- 
ample, some of the experiments 
now being conducted on various 
types of ground-line treatment in- 
dicate that only the outer % to %4 
in. of the sapwood receives enough 
additional preservative material to 
prevent decay. 


Inspection Is Prerequisite 


Because of varying soil, weather, 
and wood, the first step in establish- 
ing a program for ground-line 
treatment of southern pine poles 
is to determine by careful inspec- 
tion the condition of existing poles. 
This is required in order to deter- 
mine when it is necessary or eco- 
nomical to start a ground-line treat- 
ing program. 

During the past two or three 
years several thousand 8-lb fully- 
treated pine poles were inspected 
im various areas around the AEP 
System. These inspections ex- 
tended from 18 in. below the ground 


to the pole top. The results were 


as follows: 


Total Poles 
Rejected 


Number of 


Location Poles 


Huntington, W. Va. 4,121 3.45% 
Ohio, various points 556 0.5 % 
Wheeling, W. Va. 937 2.9 % 
Kingsport, Tenn. 2,818 7.6 % 


Note how varying locations show 
different rates of rejection for ap- 
proximately the same age groups Ol 
poles, all 15 to 30 years old. Some 
of these poles were ground-line 
treated after inspection, before 
closing the excavation. Although 
this was not done in all cases, good 
practice suggests doing something 
to replace the toxic material re 
moved from the ground-line area 
during excavation for inspection 
Cost of applying such a preventa 
tive after excavation at the ground 
line for inspection is minor com 
pared with the cost of making the 
excavation and inspection. One 0 
the largest groups inspected 
cludes 4121 eight-lb creosoted pole 
in the Huntington, West Virginia 

(Continued on page 79) 
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Fig. 1—Rejection rates vary with age of poles 


Qa 
te 
= 
13) 
el 
me 
a 
co 
= 
a 
uw 
UO 
oe 
ra) 
a 
2 
nS 
S 


and should be determined locally for each area. 
The probable range is shown between curves A 
and B. Ground-line treatment should begin far 
enough in advance of the one percent rejection 
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ie 


rate to avoid pole replacements. 
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AGE IN YEARS 
COMPARISON BASED ON PRESENT WORTH OF ANNUAL COSTS 
(FOR 1000 POLES) 


REPLACEMENT PROGRAM POLE-TREATING 


COMMON ‘ 
B c D E G FACTORS peckes 


Capital Cumulative Fixed Non-Recurring Total Annual} PW of Total 
Investment | Net Capital | Charges Costs Annual Costs PW 
' Addition C x 15% | A(.75 x $40 +.25 x $50) F (PW) Year| Factor 


$9525.00 525.00 |¢ 78.80 $ 425.00 : $ 6,500! $ 6,100 
367. 50 892.50 134.00 297.50 431.50 
420.00 1,312.50 199.00 340.00 539.00 
367.50 1,380.00 207.00 297.50 504.50 
420.00 1,800.00 270.00 340.00 610.00 
420.00 2,220.00 330.00 340.00 670.00 
420.00 2,640.00 396.00 340.00 736.00 
525.00 3,165.00 475.00 425.00 900.00 
787.50 3,952.50 593.00 637.50 1,230.50 
892.00 4,844.50 725.00 122-50 1,447.50 
787.50 5,632.00 835.00 637.50 1,472.50 
945.00 6,577.00 987.00 765.00 1,752.00 
525.00 7,102.00 | 1,065.00 425.00 1,490.00 
787.50 7,889.50 | 1,163.00 637.50 1,800.50 

1,207.50 9,097.00 | 1,362.00 977.50 2,339.50 
892.00 10,989.00 | 1,650.00 722.50 2,372.50 
1,155.00 12,144.00 | 1,821.00 935.00 2,756.00 
1,207.50 13,351.50 | 2,003.00 977.50 2,980.50 
1,837.50 15,188.50 | 2,780.00 1,487.50 3,767.50 
2,625.00 17,813.00 | 2,675.00 2,125.00 4,800.00 
2,887.50 19,700.00 | 2,958.00 2,337.50 5,295.50 
6,247.00 25,947.00 | 3,890.00 5,057.50 8,947.50 : 6,500 1,820 


$26,000} $14,740 


|. 2—Cost analysis shows how a ground-line treating program pays off when compared to the higher cost of replacing poles. Pole-treating cost of 
.50 per pole applies to all 1000 poles and includes $5 for contractor plus $1.50 for our inspection and record work. Pole-replacement costs are allo- 
‘ed on the basis of 75 percent actual replacement and 25 percent stubbing. In setting up the table, these ratios were applied to a $70 cost for 
talling the average distribution pole, a $40 non-recurring transfer charge (which includes pole-removal cost, less salvage value) for changing each 
le, and a $50 maintenance cost for stubbing a pole. Poles rejected are conservative, based on Mortality Curve B, 
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SPECIAL DESIGN 


CHARACTERIZES TERMINALS 


for Distribution Transformers 


By TRUMAN B. SHAW, 


Senior Engineer 
Anderson Electric Corporation 


SE OF all-aluminum and 
ACSR conductors in distribu- 
tion applications and the resulting 
need of transformer terminals that 
are suitable for aluminum, as well 
as copper, conductors has led to 
new performance requirements of 
the distribution transformer bush- 
ing terminal. This is recognized, 
and is being investigated, by most 
connector manufacturers, utilities 
and transformer manufacturers. 
Some interesting approaches to 
these new requirements have been 
taken by connector manufactur- 
ers. ‘!)(?) Most of these have been 
tempered by commercial aspects of 
the problem, and to an extent, this 
is very necessary. It is our purpose 
here to establish a clear under- 
standing of the requirements of a 
universal terminal and to present 
our recommendations for meeting 
these requirements based upon the 
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results of many tests performed in 
our laboratories. It should be noted 
that these recommendations can be 
applied to any bolted connector that 
is required to accommodate either 
aluminum or copper conductors. 

The aluminum conductor intro- 
duces new requirements that were 
of less significance with the sole use 
of copper conductors. It is desirable 
that the universal terminal meet 
these requirements without de- 
tracting from any of the perform- 
ance and economic standards that 
are held by present terminals for 
copper conductors only. 

Although it is not within the 
scope of this article to explore all 
phases of terminal design, a review 
of the more basic new require- 
ments would reveal the following: 

1. Adequate contact pressure af- 

ter assembly and possible in- 
itial conductor cold flow, 


Development of distribution transformer bush- 
ing terminals to accommodate either aluminum 
or copper conductors has necessitated a special 
design and test approach. 


2. Adequate contact pressure al 
ter heat cycling and possible 
further conductor cold flow. 

3. Low resistance joint in the 
presence of the characteristi¢ 
high resistance aluminum ox- 
ide film. 

4. Freedom from damaging ga 
vanic corrosion. 


Design Approaches Explored 


Various design approaches fo 
meeting the new requirement 
could be taken. It would be wel 
at this point, to explore various ap 
proaches and evaluate the perform 
ance advantages of each. Thes 
approaches will be concerned pr. 
marily with the termination of th 
aluminum distribution conductor: 
The internal transformer lead con 
nections require special attentiol 
and are best accomplished by tail 
oring the terminal to the individual 
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ransformer manufacturer’s re- 
quirements. 

| A listing of the previously-estab- 
lished performance requirements 
and design approaches to meet 
these requirements are as follows: 
_ Requirement No. 1—Adequate 
sontact pressure after assembly 
and possible initial conductor cold 
dow. 

Tests on aluminum conductors 
n various types of bolted connec- 
lors have shown that initial cold 
low can be very severe. This is es- 
yecially true on high-pressure con- 
ectors such as eyebolt-type ter- 
ninals. Refer to Fig. 1 for data 
howing the cold flow and load 
OSS, Over a period of 24 hours, on 
No. 2, 7-strand aluminum con- 
‘uctor assembled in a typical plated 
ronze eyebolt-type bushing termi- 
ninal. Fig. 2 shows the test ar- 
angement for obtaining this data. 
| It would appear, upon first con- 
ideration, that the best approach 
> this probler would be to design 
) terminal that will not produce 
bld flow in the conductor. Theo- 
stically, if the unit pressure upon 


_ INITIAL COLD FLOW 
~ DURING ASSEMBLY 


TIME—HOURS 


— LOAD AT RATED TORQUE 


— TIME—HOURS- 
VS TIME AT AMBIEN 


COLD FLOW VS TIME AT AMBIENT TEMPERATURE 


Fig. 1—Chart of cold flow and load loss, over 
a period of 24 hours, on a No. 2-7 strand 


the conductor is sufficiently low, 
no cold flow will result. However, 
it must be remembered that the 
aluminum-oxide film on the con- 
ductor strands must be broken in 
order to achieve a low-resistance 
joint. A low unit pressure will not 
accomplish this as efficiently as a 
high unit pressure. There are at 
least two other reasons that make 
this approach erroneous and im- 
practical. One is that, in order to 
produce a low unit pressure, the 
long contact length would make 
the size and cost of the terminal 
too great. The other, and most con- 
clusive, reason is that the elimina- 
tion of initial cold flow does not 
guarantee a sound electrical joint 
when heat cycled. A further dis- 
cussion of this problem will follow 
under our second requirement— 
adequate contact pressure after 
heat cycling and possible further 
conductor cold flow. 

The remaining approach to this 
requirement is to provide a com- 
pensating mechanism that will 
maintain adequate contact pres- 
sure after initial cold flow. This 
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aluminum conductor: assembled in a typical 
plated bronze eyebolt-type bushing terminal. 
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mechanism can be any one of the 
following, providing that materials 
may be selected to meet the neces- 
sary mechanical and economic re- 
quirements: (a) coil springs, (b) 
leaf springs, (c) dished spring 
washers, or (d) internal spring ac- 
tion built into a clamping member. 
Anderson Electric has designed 
terminals using dished spring 
washers that have maintained ade- 
quate contact pressure, after initial 
cold flow, for aluminum and ACSR 
conductors ranging from No. 6 solid 
aluminum through 1590-mcem 
ACSR. 

Requirement No. 2—Adequate 
ccntact pressure after heat cycling 
and possible further conductor cold 
flow. 

Refer to Fig. 3 for data showing 
the cold flow and resultant assem- 
bly torque loss for a typical plated 
bronze bushing terminal assembled 
with various sizes of aluminum 
conductor and oven _ heat-cycled. 
Our objective in this test was to 
establish the relative cold flow 
characteristics of various sizes of 
aluminum conductors under iden- 


NUT TIGHTENED TO APPLY LOAD 


RIGID TEST FRAME 


_—— DYNAMOMETER 


=~ BUSHING TERMINAL 
ASSEMBLED WITH 
#2/0,7- STR. ALUMINUM 
CONDUCTOR 


“DIAL INDICATOR FOR 
RELAXATION 


Fig. 2—Test arrangement for obtaining data 
given in Fig. 1. 
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tical heat-cycling conditions. Since 
the cycling method differs from 
current standard methods, the re- 
sultant data should be utilized for 
comparative purposes only, rather 
than relating the performance of 
any one conductor to field per- 
formance. It was found that, on all 
conductor sizes, equilibrium was 
reached after the fourth heating 
cycle. Each cycle consisted of rais- 
ing the terminal and conductor as- 
semblies to 125C and then letting 
them cool to an ambient tempera- 
ture of approximately 30C. This 
test shows that the maximum alu- 
minum conductor has twice as 
much cold flow as the minimum 
aluminum conductor for the con- 
ductor range tested. 

Before attempting to arrive at 
design approaches for this require- 
ment, it is necessary to understand 
the factors causing cold flow in 
heat cycling. If it were possible to 
design a terminal meeting all re- 
quirements using materials with 
the same thermal expansion char- 
acteristics as the conductor being 
clamped, there would not be any 
cold flow of the conductor and re- 
sulting relaxation within the 
clamping assembly due to thermal 
cycling. Of course, it is not possi- 
ble to design such a terminal for 
both aluminum and copper con- 
ductors because of the wide differ- 
ence in the expansion characteris- 
ties of the two metals. 

Most transformer terminals are 
fabricated from copper or copper- 
base alloys. These materials have 
been very satisfactory in meeting 
strength and electrical require- 
ments. When using copper-base al- 
loys for the terminal components 
and a plating to prevent galvanic 
corrosion, the factors influencing 
aluminum-conductor cold flow can 
be determined and compensated 
for. The aluminum conductor has 
a thermal-expansion rate that is 
approximately 50% greater than 
the copper-base alloy terminal. 
Therefore, it can be seen that, with 
a temperature rise, the aluminum 
conductor will attempt to expand 
in all directions, but will be pre- 
vented from full expansion at 
points of contact. The result will 
be further flattening and perma- 
nent set at these contact points 
which are quite numerous with 
stranded conductor. When the ter- 
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minal returns to the original tem- 
perature, certain contact points 
will be pulled away from their 
mating contacts and a looser joint 
will result. Unless this looseness is 
compensated for, on the next load 
cycle the joint will have a higher 
resistance. The higher resistance 
will produce a higher temperature 
which, in turn, will cause more 
thermal expansion and more con- 
ductor flow. Additional cycles may 
cause complete failure of the joint. 

From the foregoing, it is obvious 
that the most practical and objec- 
tive approach to Requirement No. 
2, when using copper-base alloy 
terminals, is the use of a compen- 
sating mechanism such as was dis- 
cussed for Requirement. No. 1. 
Long contact grooves will not pre- 
vent loose joints caused by heat 
cycling. Tests at Anderson Electric 
have established optimum con- 
ductor groove lengths for use with 
dished spring washers. It has been 
shown that, beyond a certain 
length, no additional length will 
produce a greater difference be- 
tween conductor and terminal oper- 
ating temperature in electrical heat 
cycling. Refer to Fig. 4 for test data 
showing the electrical heat cycling 
characteristics of various groove 
lengths applied to bushing termi- 


Fig. 3—Cold flow and resultant assembly torque-loss data for a typical plated bronze bushin 
terminal assembled with various sizes of aluminum conductor and oven heat-cycled. : 
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nals that are identical otherwise. 

Electrical heat cycling tests of 
plated bronze eyebolt-type univer- 
sal terminals for conductors rang- 
ing from No. 6 solid aluminum 
through 1590-mem ACSR have 
been conducted at Anderson Elec- 
tric and it has been clearly estab- 
lished that the eyebolt terminal, 
when provided with a dished 
spring washer, performs very satis- 
factorily. 

The foregoing discussion and rec- 
ommendations have been concerned 
with the use of aluminum con- 
ductors in copper-based alloy ter- 
minals. We have shown that the 
difference in thermal expansion 
rates and resultant high contact 
pressures in heat cycling can cause 
sufficient deformation of the alumi 
num conductor to cause ultimate 
failure of the electrical joint when 
no compensating mechanisms are 
present. 

It is now in order to determine 
the performance that can be ex 
pected, under heat cycling, of an 
aluminum terminal assembled with 
an aluminum conductor and wit 
out means for compensation of re 
laxation. In general, it can be stated 
that a terminal with all-aluminum 
components will provide better per- 
formance than the same type of 
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terminal with components of dis- 
similar materials. An all-aluminum 
terminal, properly designed, should 
pass severe heat cycling tests when 
assembled with an aluminum con- 
ductor. This is because the termi- 
nal components and conductor will 
expand and contract at equal rates 
‘and, thereby, will have less ten- 
dency to build up excessive de- 
forming pressures at contact points. 
The tendency of this assembly to 
loosen excessively due to tempera- 
\ture change will also be overcome. 
|Certain design considerations may 
dictate the use of other materials, 
in addition to the basic aluminum 
members, to complete the terminal 
assembly. An important factor here 
is to use materials that are of wide 
variance from the aluminum ther- 
al-expansion rate, in the shortest 
possible effective length in the 
clamping assembly. This will insure 
he smallest possible detrimental 
ffect on the terminal and conduct- 
or assembly. 
_ As we are concerned, primarily, 
ith universal terminals, we must 
onsider the performance that can 
pe expected of the all-aluminum 
terminal, in heat cycling, when as- 
sembled with a copper conductor. 
Dn the heating portion of the cy- 
tle, the aluminum clamping mem- 
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COOLER THAN ADJACENT COND. 


TERMINAL TEMPERATURE 
__ EXPRESSED IN DEGREES C. 
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CONTACT LENGTH—INCHES 


bers will expand faster than the 
copper conductor. On some designs, 
this can cause the conductor groove 
to pull away from the conductor. 
Such a condition could ultimately 
result in failure of the joint. 

We feel that it is wise to use a 
spring-action compensating mecha- 
nism, added or built in, on alumi- 
num universal terminals to insure 
adequate clamping on copper con- 
ductors under all cycling condi- 
tions. Also, this same mechanism 
will insure compensation for any 
relaxation of an aluminum con- 
ductor upon initial torquing and 
fulfill the universal requirement of 
the terminal. 

Requirement No. 3 — Low-resist- 
ance joint in the presence of the 
characteristic high-resistance alu- 
minum-oxide film. 

The aluminum-oxide film on alu- 
minum conductors must be broken 
and an intimate contact between 
the cable and cable groove must be 
maintained in order to insure a 
sound, low-resistance electrical 
joint. The oxide film may be bro- 
ken by abraiding the conductor 
through a suitable grease-type 
compound, such as Anderson No. 
155 Grease. Maintenance of ade- 
quate pressure and an airtight con- 
tact is important because the alu- 
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1% a 1% ac. 


Fig. 4—Chart of terminal temperature vs. conductor groove length. 


minum-oxide film will reform 
immediately in the presence of air. 
The use of a spring compensating 
mechanism will insure that ade- 
quate pressure is maintained. 

Requirement No. 4—Freedom 
from damaging galvanic corrosion. 

Proper materials must be se- 
lected for the terminal body and 
hardware to prevent damaging gal- 
vanic corrosion of the less noble ~ 
material in the presence of an elec- 
trolyte such as salt spray or in- 
dustrial atmospheres. Where cop- 
per-base alloys are used, flowed 
electro-tin plating is used to pre- 
vent serious damage to the alumi- 
num conductor. Where aluminum 
alloys are used, tin-zinc plating is 
used for prevention of damage to 
the terminal body when assembled 
with a copper conductor. 

Test data has been compiled 
showing the superiority of the 
above platings in salt-spray cabi- 
nets, industrial-atmosphere cabi- 
nets and actual installations at sea- 
shore and industrial sites. 


Summary 


A very satisfactory copper alloy, 
eyebolt-type universal terminal 
can be designed with the proper 
selection of materials, plating, con- 
ductor groove configurations and 
compensating mechanisms. 

A very satisfactory aluminum al- 
loy terminal can be designed with 
the proper selection of the afore- 
mentioned design factors. 

Assurance of a satisfactory uni- 
versal terminal is not complete 
until a thorough electrical heat- 
cycling test program has been con- 
ducted on the conductor offering 
the severest electrical and mechan- 
ical conditions for a particular con- 
ductor range. 
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ONE OF A SERIES... . 


Sum 


N 
\ 


Current Carrying 


| High Pressure Gas 
[III] tosutoting materiat 


Low Pressure Gas 


A uniform 45-psig pressure is maintained in the gas-filled 
pole units. Contacts in all interrupters are opened simul- 
taneously by a spring accelerator. They are closed by a 
pneumatic mechanism, proved in years of oil breaker service. 


Design of new type SK¢ Gas Breaker 
extends operating life, slashes maintenance, 
reduces installation cost 


Provides improved performance from 69 to 460 kv and beyond 


The most advanced power circuit breaker in industry 
today is made possible by the unique properties of 
the SF, gas interrupting medium. Remarkable di- 
electric strength, high recovery rate and long life of 
the gas, coupled with the minimum arc erosion of 
interrupter contacts, give the Westinghouse breaker 
greatly increased service life. Periods between rou- 
tine inspections are at least twice as long as for 
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A Reserve Tank 


: 


B Operating Rod 
C High Pressure Reservoir 
D Blast Valve 
E Blast Tubes 


F Contacts 


Initial movement of the contacts opens a blast valve in the 
high-pressure reservoir within the pole unit, at right. SF, gas 
is directed from the high-pressure reservoir to the interrupt- 
ing orifices at 220 psig to snuff out the arc. 


other breakers. 

Advantages of the breaker’s compactness are easy 
to see at installation time. Ratings up to 230 kv 
can be shipped fully assembled to most locations on 
the unitized base, ready for mounting on a concrete 
pad. Breaker weights have been cut to less than 4% 
those of comparable oil breakers in many ratings. 

The SF, gas system under 45 psig is completely 
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self-contained to conserve the gas and provide quiet 
»peration. High-pressure reservoirs at the end of 
each unique horizontal interrupter supply SF, gas 
at 220 psig to the individual interrupting chambers. 
Reserve capacity is assured by individual high- 
pressure tanks beneath each pole unit. Capacity is 
sufficient for four operations without pump opera- 
ion. 'The breaker operating levers to the three poles 
are mechanically linked to provide synchronization 
of all contacts. 


he opened tank reveals the ready accessibility of 
he entire interrupter. Unique insulating properties 
f SF, permit this compact design with minimum 


— 
INTERRUPTION oe 
CHAMBER SUPPORT RODS — 
INSULATED CONTACT CURRENT TRANSFER “ARCING HORN 
OPERATING RODS FINGERS 


CURRENT CARRYING 
FINGERS 


the moving contacts are mounted on a pair of 
arallel insulating pull rods for simultaneous opera- 
on. Contact fingers of both the moving and 
ationary contacts are silvered cupaloy for maximum 
mductivity. An arcing horn inside the stationary 
mtact absorbs the brunt of arc action. The hollow 


ictric Light and Power, September 1, 1960 


Westinghouse 


moving contact, designed to minimize arc erosion, 
is also faced with special arc-resistant material. 

Actual interruption is contained within a teflon 
chamber. High-pressure gas blasts the arc between 
the contact surfaces and flows through the hollow 
moving contact . . . out ports in the side, into a 
Micarta® shield. 


This shot illustrates the effectiveness of the new 
Westinghouse interrupter design. The contact at 
right evidences minimum erosion after 45 interrup- 
tions of between 24,000 and 45,000 amperes 
equivalent to over 36 operations at breakers rated 
37,500 amperes. 


SF, gas has unique properties that give it exceptional 
arc quenching ability. In this demonstration, a high- 
voltage arc, readily drawn in an air-filled tube, is 
quickly extinguished by injecting a small amount of 
SF, gas. Sulfur-hexafluoride’s electronegativity 
causes it to absorb free electrons . . . provides an 
extremely high rate of recovery of dielectric strength. 
Arc space is converted from a relatively good con- 
ductor at current zero to a good insulator in a few 
millionths of a second. 

To learn more about the money-saving features of 
this product, call your Westinghouse sales engineer 
or write: Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pa. 


-YOU CAN BE SURE...1F ITS 
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DEVELOPED BY PHELPS DODGE 


CUFENLOY-30...DRAWN, STRESS-RELIEVED 
ONDENSER TUBES THAT OFFER IMPROVED 
PROPERTIES ...CUT BUNDLE COSTS! 


Approved under ASME Code for unfired pressure vessels 
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New, high strength Phelps Dodge Cufenloy-30 con- 
denser and heat exchanger tubes are the result of years 
of intensive Phelps Dodge research devoted to improving 
the properties of copper base alloys. 

Cufenloy-30 (copper-nickel alloy containing nomi- 
nally 70% copper and 30% nickel) properties offer OEM 


and re-tubing users these important advantages: 


1. Increased tensile and yield strength for up-to-800°F. 
metal temperature. 


2. Thinner tube walls, when substituted for annealed 
cupro-nickel 30%, that reduce total tube bundle weight 


as much as 15% with consequent lowering of cost per 
bundle. 


3. Cost reduction up to 50% per bundle without any 
sacrifice of safety when substituted for the annealed 
65/35 nickel-copper alloy. 


Cufenloy-30 tubes are fabricated by a special Phelps 
Dodge-developed drawing and heat-treating process that 


is unique in the industry. Test data on this improved 
tube was thoroughly evaluated by an independent re- 


search institute and final results submitted to The Amer- 
ican Society of Mechanical Engineers. Under case num- 
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MANUFACTURERS / PRODUCTS 


GE and AEP Test For Minimum Reclosure Time For 345-Kv Line 


Information derived from the 
irst impulse testing of an energized 
45-kv line is now being sifted by 
ngineers of American Electric 
‘ower and General Electric in 
opes that it will shed light on the 
uestion of how long a circuit 
reaker should wait until it recloses 
fter interrupting a fault on a high 
oltage transmission line. 

The tests, conducted jointly by 
1e two companies at GE’s high 
oltage switchgear laboratory in 
hiladelphia, are the first to simu- 
te actual lightning conditions en- 
puntered in the field, according to 

E spokesmen. 

In each of the tests, the 18 in- 
“ator string was energized with 

kv from the lab’s power generat- 

g source. When the 10,000 amp 

pulse flashed over the string for 
veral hundred microseconds, pre- 

‘termined currents from the 
)wer source ranging from 5,000 
27,000 amps resulted, simulating 
normal 345-kv power-follow arc. 

he impulse and power-follow 
cs result in an ionized gas cloud 
rrounding the insulator string 

ich promotes a re-strike if suf- 
lent dead time is not allowed for 

e cloud to de-ionize and become 
n-conductive. 

After an air blast power circuit 
paker interrupted the power are, 


ansformer Moving Costs 
|t by New Design 


Co eliminate much of the labor 
ts incurred by a west coast util- 
in moving transformers from 
> site to another, Moloney Elec- 
Company developed an ex- 
mely compact design for this 25 
TA, 115 KV, LTC transformer. 
> size of the unit is such that it 
y be transported between instal- 
on sites without being disassem- 


(Continued on next page) 
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dead time was varied from test to 
test from 25 cycles down to five. 
With the closing of a second 
breaker, a linearly rising voltage 
from the high-pot transformer 
capable of cresting in a few micro- 
seconds was applied to the string, 
simulating the system reclosing 
transient. 


This voltage assured breakdown 
in each test, with the breakdown 
point being recorded in each case, 
with interpretation in terms of dead 
time for a given reclosing transient. 

Results of the tests are currently 
being analyzed by GE and AEP 
engineers. These will be reported 
as soon as available. 


An intentionally unsuccessful reclosure—as seen from just beneath a simulated 345-kv transmission 
line. Bright arc flashing from conductor at bottom back into ionized gas cloud surrounding insulator 
string is restrike occurring as breaker is reclosed several cycles after 3000-kv impulse generator 
sparked over insulator and after power arc is extinguished. This test was one of over 150 conducted 
by engineers from GE and American Electric Power. Information was sought concerning arc de-ioni- 
zation time and its effect on successful reclosure on transmission lines carrying 345 kv and above. 
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THERE'S 
ONLY ONE 


Carbide-Tipped 


) HAMMER 
BITS 


ONE... 


drills ANY MASONRY, 
GRANITE or FIELD- 
STONE 


ONE... 


does the work of 16 
Steel Star Drills 


ONE... 


for one-man drilling 
using any electric or 
_ pneumatic hammer 


ONE... 


for lowest cost 
per hole 


Designed 
with BOTH 
spiral and 
vertical 
flutes gives 
positive 
two-way dust 
removal and 
prevents 
clogging 
and binding. 


eee 346” to 

14” diameter 
pr cdea 
lengths up to 18” 


When you can 

drill more than 

100 holes in hard 
concrete without 
resharpening (*) 
you’re using the one 
bit that is first for 
economical masonry 
drilling. 


Order from your 
Industrial Distributor 
and start using today’s 
most economical 
Masonry Bits. 


SEND FOR 


FREE 

“MASONRY 

BIT SELECTOR 
GUIDE” 


MAIL THIS COUPON TODAY! 


Meu E 


55E Commercial St., 


CARBIDE TOOL CO., INC. 
Medford 55, Mass. 


1 

‘ 

' 

1 

1 

ry 

a 

Please send me free copy of ‘'Masonry Bit - 
Selector Guide.”* H 
t 

t 

1 

i 

1 

| 
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(*) Proof of Performance On Request 
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Transformer Moving . 
(Continued from page 71) 


bled to meet freeway clearances. 

In addition to eliminating labor 
costs involved in assembly and dis- 
assembly of the transformer, the 
task of relocating transformers is 
greatly expedited. The dimensions 
of the transformer shown above 
permitted shipment completely as- 
sembled, except for lightning ar- 
resters and brackets. 


Rocky Reach Information System Utilizes Magnetic 


Drum Programming 


The solid-state information sys- 
tem recently purchased by Public 
Utility District No. 1 of Chelan 
County, Washington, for its Rocky 
Reach Hydroelectric Power Project 
will be completely programmed by 
magnetic drum. Designed and man- 
ufactured by Bailey Meter Co., it 
represents the first industrial appli- 
cation of magnetic drum program- 
ming to a digital data gathering 
alarm scanning and logging system. 

The system, called Metrotype, 
will measure and scan continuously 
110 variables (current, voltages, 
power, gate position, etc.), one per 
second, and log out all points once 
an hour or on demand. High and 
low set points may be programmed 
for any or all variables causing a 


visual and audible alarm for off- 
normal conditions. , 
The system consists of standaml 
Bailey functional modules, the 
providing the advantages of mag 
netic drum programming without 
special equipment. Future expan: 
sion of the system to 170 points 
will merely require the addition 
of modules and reprogramming. 
According to the manufacturer 
program data stored on the drum i 
not affected by being read out 
by power failure. Programmi 


may be changed, however, by writ 
ing new data over the old. In thi 
manner point sequence may 
altered, or alarm set points may P 
changed. Stone & Webster engl 
neered the systems. 


Mobile Transformer Heads West 


This two windit 
mobile transfor 
rated 20 MVA, 
phase, 115,000 
grounded Y/66.4 
to 34.5 kv delta. U 
has manual no-lo 
tap changers in | 
high and low vo 
windings and lig 
ning arresters 
high and low volt 
protection. The 
former was rect 
shipped to Califor 
Electric Power | 
from Allis Chalm 
Terre Haute (In 
works. 
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SUPPLY .&= 


| Taking a giant step from job- 
shop operation toward automation, 
W estinghouse Electric Corp. has 
‘ompleted a large plant at Trafford, 
ce for in-line production and as- 
embly of circuit breakers. In 
eeping with this pioneering ap- 
as the entire plant was 
jlanned without the use of blue- 
rints or conventional drawings. 
stead, three-dimensional layout 
>chniques permitted designers to 
Jan internal flow and storage of 
qaterials, and location of machine 
vols for greatest efficiency. 

The improved flow pattern and 
vaterial handling, combined with 
ue conversion to in-line produc- 
on result in reduced delivery time 
customer orders, shorter manu- 
.cturing cycles, substantial reduc- 
ons in inventory investment, and 
sductions in costs. Now in opera- 
bn, the plant occupies 370,000 sq. 


| Products of the new plant are pri- 
arily oil-filled circuit breakers of 


J FACILITIES 


ee eas es 


Westinghouse Pioneers In-Line Production of Breakers 


the floor and frame-mounted types. 
In addition the plant also produces 
a number of compressed air break- 
ers primarily for indoor use. In- 
creased future production of sul- 


PRINCIPAL OPERATIONS IN IN-LINE PRODUCTION OF CIRCUIT BREAKERS 


Scale models of all equipment were employed 
to make a three-dimension layout of the plant 


, 


rather than resorting to the more conventional 
method of design and engineering a plant with 
drawings and blueprints. Use of the models 
instead of drawings greatly facilitated modifica- 
tion during planning. & 


phur hexafluoride gas (SF-6) 
circuit breakers is anticipated. 
Trafford was chosen as a location 
because it is near to East Pittsburgh 
(six miles) and to the Westinghouse 
high-power laboratory, an essential 
facility for testing new circuit 
breaker designs. A third reason was 
availability on the site of a serv- 


iceable building with 132,000 sq ft 
of manufacturing space and ade- 
quate air, electricity, steam, and 
water for an additional 239,000 sq 
ft of plant on adjacent level site. 
Need for this new plant became 
apparent in 1956 from 10-year mar- 
ket forecasts. The surveys indicated 
that apparatus requirements of the 
: electric utility industry would 


Receive 
Inspect 
or Test 


Produce or 


Store Assemble Parts Processing 


A yp 


at 2 Porcelain, 
letter pi. Bulk steel en- 

ters at bottom left and 
is fabricated into 
major components 
along three 550-ft 
laisles. Machined, 
welded, and brazed 


All incoming 
materials but 
bulk steel and 
oil, 


Brazing. 
Heat Treating, 
and Surface 

Treatment. 


yg 


parts are produced in | | eventually overtax facilities for cir- 
he area across top of  _ ie 10 cuit breaker production at the 
Uc ees ce Hortons 4 | E F a Bt 3 Westinghouse East Pittsburgh Di- 
ght ond ure cscem- LL 8 . iy vision. For detailed planning, 30 
bled progressively by _ | i if i 7 committees of industrial and manu- 
In-line techniques in . bel Q ed facturing engineers were put to 
fhe aisles at right of oat e| | ts | faint work, each on a specific area of the 
ie aad hale “ a 3 1: plant. A superintendent of facilities 
the plant, ready for =| | cnn, planning integrated and _ coordi- 
hipping at lower nated the committees’ 


plans to 

eliminate all production problems 

that had been encountered in the 
(Continued on next page) 
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CHARCO 


HIGH VOLTAGE 


PROTECTIVE 


EQUIPMENT 


Charleston Rubber Company 

leads the field in the manu- 
facture of superior protective 
products for linemen and high 
voltage workers. 


CHARCO 


FLEX-SAF “ 


LINEMEN RUBBER GLOVES 
AND 


FLEX-F/T ° 
LINEMEN RUBBER SLEEVES 


CHARCO  Flex-Saf Gloves and 
Flex-Fit Sleeves are made of the same 
top quality rubber. Both well exceed 
ASTM specifications, and also the 
most critical inspection and testing 
standards of the industry. 


-—-—— FREE --—-— 
LINEMENS PROTECTIVE 
EQUIPMENT CATALOG 


| : 
! This new illustrated catalog, | 
| for use in public utility and | 
industrial electrical fields, 
| illustrates many products and | 
| gives concise instructions | 
| on proper care and use | 
| GLOVE CARE POSTER l 
| | 
| | 


18” x 22” Poster Shows How 
To Properly Care For and Use 
Linemen's Gloves and Sleeves 


Please specify which you desire 


CHARLESTON 
RUBBER CO. 


74 Stark Industrial Park 
CHARLESTON, S.C. 
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Westinghouse .. . 

(Continued from page 73) 
past and to make the fullest possible 
use of modern production tech- 
niques. 


Use Punch Card System 


At the same time the depart- 
ment’s production system was con- 
verted to a punched card system in 
which manufacturing information 
is computer processed to give man- 
ufacturing and inventory control 
information, machine load data, 
and production follow sheets. (More 
recently the production cost system 
has also been put on punched cards 
for similar processing.) Conse- 
quently, the amount of paper work 
to handle an order through the 
manufacturing sections has been 
much reduced. 

Circuit breakers and major com- 
ponents are progressively as- 
sembled on multistation lines. In 
many cases this approach was also 
followed for testing and parts pro- 


Allis-Chalmers Half Owner 
Of Electronics System Firm 


Allis-Chalmers Mfg. Co. and Bell 
& Howell Co., joined recently in 
ownership of an electronic systems 
engineering firm. The agreement, 
announced late in June, said the 
transaction would be completed 
that month. Financial details were 
not disclosed. 

R. S. Stevenson, president Allis- 
Chalmers, and Charles H. Percy, 
president, Bell & Howell, said that 
Allis-Chalmers would acquire 50 
percent of the common stock of 
Consolidated Systems Corp., Mon- 
rovia, Cal., a wholly owned sub- 
sidiary of Bell & Howell’s Con- 
solidated Electrodynamics Corp. 

Consolidated Systems Corp., with 
more than 525 employees, has both 
engineering and manufacturing 
facilities in a 68,000-sq ft building. 
As a pioneer in the systems engi- 
neering concept it will provide an 
important new service to Allis- 
Chalmers equipment users, Mr. 
Stevenson said. 

“In recent years application of 
electronic instrumentation to in- 
dustrial processes, including power 
generation, has increased tremen- 
dously,” he added. “Many of our 
customers are now looking for us 
to provide them not only with in- 


duction. Conveyorized multistation 
assembly lines were designed to ac- 
commodate parts and assemblies of 
widely differing shapes and sizes. 
Production machines were selected 
and placed to provide the greatest 
possible flexibility. To eliminate 
manual effort.as much as possible, 
operators were provided with ma- 
terials handling equipment. 

The new plant is designed not 
only for production, but also as 
headquarters for the Power Circuit 
Breaker Department. It will house 
the administrative, engineering, 
manufacturing, and sales activities 
of the department. Marketing ac- 
tivities are administered from the 
department. In the field, sales ac- 
tivities are carried out by sales en- 
gineers of the Westinghouse Ap- 
paratus Division, reinforced by a 
number of product specialists at 
strategic locations across the coun- 
try. Purchasing and industrial re- 
lations are handled by the division 
offices in East Pittsburgh. | 


dustrial equipment, but also the 
systems control necessary to auto- 
mate their processes.” 

Officers of the old firm will con- 
tinue with the newly formed com 


pany. 


Center for Collins Radio 


Collins Radio Co. has started con- 
struction of a $750,000 communica- 
tion and data processing center it 
northeast Cedar Rapids, Iowa. The 
building will have two stories an¢ 
38,000 sq ft, of space. It will hous 
a fully operational system of Col 
lins single sideband and microwave 
communication equipment and & 
centralized computing system. Fi 
phase of operations will begit 
about March 1, 1961. : 

All divisions of Collins throug 
the United States and Canada wi 
send daily operating information t 
a giant IBM 7070 Computer by 
company data link system calle 
Kineplex; then the data will be fet 
back to individual branches. 

The new center will also hous 
the company’s central: communic 
tion switching facilities and wi 
afford more efficient use of Collin 
inter-plant network of teleprint 
and phone lines. 


Communications-Data Process | 
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NEW PRODUCT 


DESIGN 


Solid-State Load, Frequency Control System 


An all solid-state load and fre- 
juency control system involving 
1ew design concepts has been in- 
roduced by Minneapolis Honey- 
vell’s Brown Instruments Div. The 
nodular units of the system require 
ess than half the space formerly 
equired. Major components of the 
ystem include high-speed fre- 
juency-type telemetering equip- 
vent, system control amplifiers, 
overnor motor actuators, rate 
miters, incremental loaders and 
ne Honeywell 290 industrial proc- 
ss digital computer, mastermind of 
1e system that will also compute 
asic cost data for interconnection 
illing. Special feature of the sys- 
em is the packaging in a single 
rawer of all critical test and cali- 


nsformer Mounts 
init-Mount mounts transformer 
sters, capacitor banks, and line- 
be oil circuit reclosers fast and 
es almost three feet of un- 
tructed working space between 
nsformers. Three of the largest 
e transformers with 12 in. lug 
cing can be mounted with only 
through bolts; only four 


tted holes let transformer lugs 
le into perfect alignment in- 
mtly. Available from Graybar 
ctric Co. 

Circle item +22 on reply card 
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bration points, thus providing a 
central test area. First users of the 
system will be the Philadelphia 
Electric Co. and the Iowa-lIllinois 
Gas and Electric Co. 


Circle item #21 on reply card 


Thermal Synthesis Relay 


A novel relay combines heating 
effects of positive and negative se- 
quence currents, in weighted fash- 
ion, to protect three-phase motors 
from damage due to any combina- 
tion of excessive load. Contains 
matching transformers which can 
be designed to handle rated cur- 
rents up to 30 amps, otherwise ex- 
ternal current transformers are 
required. Developed by Applied Re- 
search Associates of Texas. 


Circle item #23 on reply card 


*Trademark 


Superformed 
Products 


"Superforms* help me get : 
better results for my clients 

_.. CONSULTING ENGINEER 

“It?s my responsibility 
to get the best possible re- 
sults for my clients... the 
most for their T&D con- 
struction dollars... instal- 
lations that will stand up 
under severest conditions, 
over long periods of time. 
Fanner Superformed prod- 
ucts help me meet these 

irements.”’ 

ees and more Consult- 
ing Engineers are making 
Superforms a standard in 
their specifications. — A114 


FANNER 


‘PROTECTIVE TWIST’? 


ARMOR RODS... 
Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 
PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co. 


Brookside Park—Cleveland 9, Ohio 
Division of Textron, Inc. 
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Service Entrance Switches 


Bolt-Loc Pressure Contact 
Switches by Barkelew Electric in- 
corporate many new safety fea- 
tures. Arcing and pitting of the 
main contacts are prevented by 
auxiliary springs. Double-slot arc 
quenchers draw the are from the 
are tips, divide, cool, and extin- 
guish it. Interlocks on fuse door are 
standard, along with a handle pad- 
locking arrangement. Available for 
240-, 480, and 600-volt service, 
fused or unfused. 


Circle item #24 on reply card 
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Cable Stringing Blocks 


Model MH-303 Spacer Type 
Aerial Cable Stringing Block can 
easily be changed in the field for 
stringing either the diamond or in- 
verted wye configurations. Alumi- 
num alloy throughout offers high 
strength and light weight. Guards 
are provided at each sheave posi- 
tion and at the messenger. Each 
Sherman & Reilly block employs 
anti-friction ball bearings, permit- 
ting accurate sagging and long con- 
tinuous pulls. 

Circle item #25 on reply card 


Look to 
Superior for 


ENCLOSURES 


Superior also 
offers a complete line 
of 


TEST SWITCHES 
TEST BLOCKS 
SOCKET EQUIPMENT 
TEST TABLES 


Catalog 55 offers com- 
plete information on 
features, services, types 
and sizes. Write to: 


SG UPERIO ; 


SWITCHBOARD & DEVICES CO. 
CANTON, OHIO 


A subsidiary of 
The Union Metal Manufacturing Company 


Current Transformer 
Enclosure 


Double Door 
Enclosure 
or 


Heavy-Duty Auger 


First in a line of super heavy 
duty earth augers is the Peng 
AA96 capable of drilling holes 8 f 
in diameter. Designed for use o1 
the most powerful drilling ma 
chines, attachment hubs as de 
signed for 5 in. Kelly bars, but ma‘ 
be adapted to 314, 4, or 4% in. bar: 
AA series augers feature the 20A7 
replaceable, reversible, tooth whic 
is heavier, wider and longer tha 
the current heavy duty tooth. B 
Peterson Engineering Co. 

Circle item #26 on reply card 


Floor Crane 


A portable floor crane with tele 
scoping mast and boom has bee 
introduced by the Therm Machin 
Co. Three position arrangement 
provide a wide range of reach an 
lift and moving possibilities. Max: 
mum reach is 62 in. and maximur 
boom height is 105 in., while max 
mum load capacity in fully es 
tended position is 700 lbs. Doubl 
acting hydraulic pump permits of 
erator to lower load at any desire 
speed. 

Circle item +27 on reply card 
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WHEN TO TREAT... 
(Continued from page 51) 


area. Poles inspected here varied 
from 15 to 27 years old. In addition 
to the 3.45 per cent of the whole 
group rejected, 2.45 percent of these 
_ poles had an estimated remaining 
| life of five years or less. Ground- 
line failure was the cause of most 
| rejections. The Kingsport inspec- 
tion disclosed that 80 percent of 
the poles rejected had ground-line 
failure, 18 percent had dangerous 
woodpecker holes at the top, and 
the remaining 2 percent were either 
| cracked, burned, or hit by lightning. 

These inspections also showed 
that poles reset without any re- 
treatment rotted rather quickly at 
| the ground line, and in some cases 
| had to be replaced in a matter of 
four or five years. Our inspections 
| have led to two general conclusions: 
(1) Poles removed, reclassified, 
| and re-used elsewhere, need a sup- 
|plementary ground-line treatment. 
| (2) For pressure-treated south- 
/ern pine poles, ground-line inspec- 
tion is a reliable means of es- 
jtablishing a life-extension program. 


Curves Suggest When To Treat 
Enough inspection and data have 


establish estimated mortality 
curves of rejected poles (poles that 
eed replacement immediately). 
Examples of these curves are shown 
in Fig. 1. Curve A covers poles in- 


. 
projected to the point where 50 
percent of the poles have been re- 
placed. Curve B indicates an av- 
prage life of 39 years for poles in- 
stalled during other periods, which 
|s perhaps more typical. 

There is also the matter of serv- 
ce life and mortality providing a 
onsiderable difference in the num- 
oer of years that a pole might be in 
ise in a given location. It now seems 
ikely that a ground-line treatment 
vill be developed to assure the 
remaining in the 
‘round-line area. Therefore, many 
f the poles removed from service 
or reasons other than ground-line 
ailure will be re-used. Service life 
rill then become relatively unim- 
ortant. Our study omits this con- 
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sideration and uses only mortality 
data because wherever decay has 
started, the ground-line treatment 
will be designed to arrest it. A 
mortality curve is of vital impor- 
tance, however, and should be care- 
fully compiled from adequate in- 
spection data. 


Cost Analysis Shows Pay-Off 

Initially, the break-even point 
where the pole treating cost would 
equal the cost of replacement was 
considered as a place to begin 
treating. Later, this was concluded 
to be inaccurate because the addi- 
tional fixed charges attending pole 
replacement must be paid for the 
life of the pole. 

The table (Fig. 2) was compiled 
using Curve B and the typical pole 
costs and assumptions described. 
The sum of the present worth of 
annual costs of replacing the poles 
over their entire average life is 
$19,233, or considerably more than 
the sum of the present worth of 
the annual costs, $14,740, for treat- 
ing the poles every seven years. If 
Curve A were used, this compari- 
son would show still greater eco- 
nomic advantage for ground-line 
treating. Seven years appears to be 
a reasonable estimate of the lasting 
qualities of a typical inexpensive 
ground-line treatment that might 
be developed for treated southern 
pine poles. 


Recommendation 

Since additional fixed charges 
must be taken each year, the con- 
clusion is that the annual costs in 
connection with replacement 
should be avoided. A ground-line 
treating program should be started 
on all poles somewhat younger 
than those showing an established 
indication of failure. In this ex- 
ample, the first failures occurred at 
age 18. If this were a firmly es- 
tablished failure age, then a ground- 
line treatment should have been 
started far enough in advance of age 
18 to have prevented any replace- 
ments due to ground-line failure. 
Practical estimates of this could 
be from two to three years earlier, 
or at age 15. 

As soon as ground-line treat- 
ing costs and lasting qualities can 
be determined, a present worth of 
annual costs comparison should be 
made to determine the most eco- 
nomical program. 


*Tyademark 


Superformed 
Products 


“Superforms* help us 
clip in transmission lines 
Better, Faster, for Less” 

... CONTRACTOR 


‘When we bid on a T&D 
job, we have to figure cost, 
speed, quality and a fair 
profit. Since we started us- 
ing Superforms, we ve 
eliminated many former 
errors and inconsistencies 
j ctices. 

* We stake our reputa- 
tion on results... Fanner 
products help us get best 
Sah Contractors 
are the men who can bul d 
TOP quality at LOW cost. 
From coast to coast they 
are switching to Fanner 
Superforms. A-1604A 


FANNER 


.@ 
‘PROTECTIVE TWIST’? 


ARMOR RODS... 
Protect long-span T& D 
lines at supports 
LINEGUARDS... 

Protect short-span T& D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 

For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co. 


Brookside Park—Cleveland 9, Ohio 
Division of Textron, inc. 


79 


SoU POND 


POLYCHEMICALS DEPARTMENT 


Better Things for Better Living . . . through Chemistry 
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At6.u.s ray OW 


You have asked... 
Q. How are environmental-stress- 


crack ratings of polyethylene deter- 
mined? And is there a standard test? 


A. There is no universally accepted 
test for environmental-stress crack- 
ing (cracking that occurs when PE is 
subjected to mechanical stress in the 
presence of an unfavorable chemical 
environment). However, one test has 
become nearly standard for defining 


| this phenomenon. 


In this test, a ¥e”xY2”x1¥2” sample of 
polyethylene is slit to a depth of 


| 0.20” with a razor blade. The sample 


is then bent with the slit on the out- 


| side, and the piece is inserted into a 
|} test tube containing a reagent. If the 
| grade of PE being tested is suscepti- 


| ble to environmental-stress cracking, 
| the time required for the cracks to 
| appear is noted. Any cracks signify 

failure. Usually, many samples are 
| tested at once, and the figures re- 
| ported show the results as “F50 
| hours” (time to failure of 50% of the 
| samples). 


| Fortunately for the practical pur- 
| poses of the user of wire and cable, 
| there is not a confusing myriad of 
| reagents which must be catalogued, 
| nor a wide range of PE’s. All poly- 
| ethylenes are either the high molec- 
| ular weight, stress-crack-resistant 
| type, or the common insulating type, 
| which is far less resistant to environ- 
| mental-stress cracking. The former, 
| though somewhat more expensive, is 
| recommended where there is chance 
| of any chemical reagent being pres- 
| ent.The latter is suggested only when 
| first costs are unusually important or 
| where the insulation will be pro- 
tected from chemicals. 


| 
| 


} 
| 


| 
| 


| 


Thousands of feet of pneumatic tubing accurately transfer vital test data 
to one central control room at Air Force research and development center. 


Pneumatic tubing of Du Pont ALATHON 
saves up to 90% of installation costs 


At the USAF’s Arnold Engineering De- 
velopment Center at Tullahoma, Tennes- 
see, pneumatic tubing extruded from 
Du Pont ALATHON 3C polyethylene resin 
is relied upon to carry sensitive test re- 
sults from giant wind tunnels to a central 
control room for recording. This tubing, 
sold by The Imperial Brass Mfg. Co., 
Chicago, under the name Poly-Flo, was 
selected by the Air Force for many rea- 
sons—among them low initial cost and 
low installation cost. 

Pneumatic tubing of ALATHON... like 
Imperial’s Poly-Flo...is farless expensive 
than the metal it replaces. However, the 
dramatic savings are in installation. No 
flaring tools, wrenches or special tight- 
eners are required for installation. Only 
a pocketknife is needed to cut the tub- 
ing to the proper length, and finger-tight- 
ening of the Imperial Poly-Flo fittings 
assures a foolproof connection. 


Thus it is possible to save as much 
90% of installation costs. In one rece! 
documented industrial installation, cos 
were reduced from $2.10 per foot for in 
stalled metal tubing to only 14'%¢ pi 
foot for Imperial Poly-Flo tubing. Th 
tubing is impervious to almost all chem 
cals and solvents, creating extra saving 

Another important point with pressur 
sensing instruments is that tubing mac 
from ALATHON does not transmit vibr: 
tion as some metal tubes will. And tl 
effective temperature range for the us 
of this pneumatic tubing is -90° to + 175°} 

Why not find out how pneumatic tul 
ing made from Du Pont ALATHON poly 
ethylene resin can save you money i 
your signal and control applications? Cor 
tact The Imperial Brass Mfg. Co., ¢ 
write: E. I. du Pont de Nemours & Ci 
(Inc.), Dept., L-91, Room 2507A N¢é 
mours Bldg., Wilmington 98, Delawar 


ALATHON:? |RULAN? | ZYTEL 


POLYETHYLENE RESINS 


FLAME-RETARDANT PLASTICS 


NYLON RESINS 
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Central Illinois E & G 
Elects Two 


Directors of Central Illinois Elec- 
tric and Gas Company have elected 
Mr. James E. Murray chairman of 
the board and principal executive 
officer and Mr. Hubert E. Braunig 
president. 


Mr. Murray succeeds Mr. Donald 
C. McClure, who retired from ac- 
tive management and who will con- 
tinue to serve in an advisory ca- 
pacity as chairman of the executive 
committee. 


Mr. Braunig moves up from ex- 
| ecutive vice president and succeeds 
| Mr. Murray, who had been presi- 
_ dent of the company since 1953. 

| Mr. Murray came to Rockford as 
| treasurer of the company in 1933, 
becoming vice president and treas- 
| urer in 1944. Previously he had 
| been with Stone & Webster Service 
| Corporation in Boston, Brockton 
| Edison Company, Key West Elec- 
| tric Company, Galveston Electric 
| Company, Sierra Pacific Power 
| Company, Pensacola Electric Com- 
pany, Western United Gas & Elec- 
| tric Company and Gulf States Utili- 
| ties Company. 

| Mr. Braunig came to Rockford 
}in 1942 from Gulf States Utilities 
| Company where he had been trans- 
|mission and distribution superin- 
tendent for electric, gas and water 
|) services, Texas and Louisiana divi- 
| ions. His first utility job was as 
|manager of the Hereford, Texas 
| Light and Power Company from 
1915 to 1917, at which time he 
|joined Gulf States. 


| Perdue To Head PUAA Contest 


William L. Perdue, director of 
publicity, Kansas Power & Light 
Co., has been named 1960-61 chair- 


contest is the oldest advertising 
competition in the world. More 
han 2,500 entries were received in 
he last competition. 

Mr. Perdue will head a group of 
21 committee chairmen who will 
judge investor-owned utility news- 
‘paper advertisements, direct mail, 
publications, displays, posters, bill- 
doards, annual reports, radio and 
felevision, and motion pictures. 
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Gamble 


New executive vice presidents of 
Union Electric Co. are George P. 
Gamble and A. H. Schettler. They 
were elected at a board of directors 
meeting July 22. The board also 
elected R. D. White comptroller. At 
the same time it was announced 
that Dudley Sanford, executive 
vice president since 1954, will re- 
tire November 1. 


Mr. Gamble will be in charge of 
operations and will have responsi- 
bility for regional matters and 
labor relations. Mr. Schettler will 
be in charge of fiscal, commercial, 
employee relations, and general 
administrative matters. Mr. White 
will head the company’s comp- 
troller’s division. 


Schettler 


Mr. Gamble came to Union 
Electric in 1932 after completion 
of Bagnell Dam where he had been 
resident electrical engineer for 
Stone & Webster, builders of the 
project. He was named superin- 
tendent of production in 1943, and 
was elected vice president of power 
production in 1950. Since 1954 he 
has been operating vice president. 

Mr. Schettler was employed as 
comptroller of Union Electric in 
1940, after 16 years with Price 
Waterhouse & Co. He was elected 
vice president and comptroller in 
1948. 

Mr. White came to Union Electric 
as assistant comptroller in 1941 
after 14 years with Price Water- 
house. 


SS a A ee ee Se 


Dean To Exide V.P. Post 


Oakley N. Dean has been pro- 
moted to vice president-manufac- 
turing of Exide Industrial division 


- of the Electric Storage Battery Co. 


Mr. Dean, who has been Exide’s 
manufacturing manager for five 
years, thus assumes responsibility 
at the highest policy level for the 
manufacture of Exide batteries and 


associated products for electric util- 
ity, materials handling and other 
industrial applications. 


Joining the company in 1949, he 
has served as assistant superintend- 
ent, assistant to the general super- 
intendent, assistant general super- 
intendent, and in 1955 became 
manager of the Exide division’s 
manufacturing operation. 


81 


| MEN OF POWER BRIEFS | 


UTILITIES 


Elected Chairman of the Adver- 
tising Committee of EEI is Osborne 
K. LeBlanc, Sales Promotion and 
Advertising Manager for the Lou- 
isiana Power and Light Co. 


Philip B. Heartt, secretary of 
Duke Power since 1955, was re- 
cently elected to the Company’s 
Board of Directors. 


J. G. Loader has been elected as- 
sistant secretary and assistant treas- 
urer of the Florida Power Corp. He 
was formerly coordinator of the 
special reports division. 


Former regional representative of 
the Georgia Power Co.’s community 
development division, C. Parker 
McRae, has been promoted to as- 
sistant to the executive vice presi- 
dent of the company. 


Kelly W. Sullivan has joined 
Duke Power Co.’s industrial devel- 
opment department. He is a former 
director of Esso Standard (Near 
East), Inc. 


Murray Joslin, vice president of 
Commonwealth Edison Co. has 
announced the appointment of 
Laurence E. Pierron to the post of 
commercial manager of the utility. 
He succeeds Myron E. Lukey, who 
died recently. 


Two personnel changes have been 
announced by Virginia Electric and 
Power Co. Lemuel L. Eley, Jr. has 
been appointed assistant to the man- 
ager of the engineering and con- 
struction department. He is suc- 
ceeded as superintendent of the 
system transmission and distribu- 
tion department by James V. 
Barker. 


William C. MacInnes, president of 
the Tampa Electric Co. has been 
named the recipient of the annual 
Management Achievement Award, 
presented by the University of 
Florida chapter of the Society for 
Advancement of Management. 

In another announcement, R. N. 
Robertson has been promoted to 
director of residential development. 
He has been assistant director for 
the past two years. 


President Walker L. Cisler has 
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announced the election of three as- 
sistant vice presidents at Detroit 
Edison. They are Marshall Pease, 
manager of purchases and real es- 
tate; Howard R. Stevenson, man- 
ager of sales; and Harvey A. Wag- 
ner, manager of system develop- 
ment. New director of area develop- 
ment for the Detroit Edison Co. is 
George B. Catlin. 


Daniel K. Park has been ap- 
pointed assistant to the president 
and manager of public relations for 
the Pennsylvania Electric Co. In 
other personnel changes, Gene H. 
Huston was appointed to the newly 
created position of system superin- 
tendent of distribution, Joseph P. 
Callahan was promoted to operating 
superintendent of the Northwestern 
division, and Robert P. Martin, Jr., 
has been named manager of the 
Meadville district, succeeding Mr. 
Callahan. 


CONSULTANTS 


Judson G. Hyde has been elected 
treasurer of Burns and Roe, Inc. He 
has also been elected to the board 
of directors and will continue his 
duties as comptroller and director 
of the company’s finance division. 


Stone & Webster Engineering 
Corp. has appointed William L. 
Sheets, vice president, to the post 
of senior construction manager. In 
his new capacity, Mr. Sheets will be 
responsible for the administration 
and direction of all construction de- 
partment activities, both domestic 
and foreign. 


MANUFACTURERS 


Frank S. Drake has been ap- 
pointed director of marketing of 
the Faleon Alarm Co., Inc. 


Two personnel changes have 
been announced by RCA, Data 
Processing Division. They are John 
T. Macri, manager of custom proj- 
ect sales, and T. R. McKee, man- 
ager of data handling equipment. 


The first Scientific and Engineer- 
ing Award of Allis-Chalmers Man- 
ufacturing Co. has been presented 
to William L. Ringland, chief engi- 
neer of the company’s motor and 
generator department. It consisted 
of a medallion, certificate, and $5,- 
000 for his invention of a new way 
of transposing conductors in large 
generators. 


Dr. Philip Cooperman, physicist 
and mathematician, has been named 
director of research and develop- 
ment, Research-Cottrell, Ine. Dr. 
Cooperman succeeds Dr. Harry J. 
White in the position. 


Memco Engineering & Manufac- 
turing Co., Inc. has announced the 
recent appointment of J. W. Tim- 
merman as vice president of engi- 
neering and manufacturing. Mr. 
Timmerman was formerly develop- 
ment engineer of the switchgear 
department, Allis-Chalmers Manu- 
facturing Co. 


Ralph J. Dikeman, Jr., is market- 
ing manager for Multi-Amp Elee- 
tronic Corp. 


Jasper Blackburn Corporation’s 
new sales manager is W. J. Clark. 


M. E. Ziegenhagen has been ap- 
pointed director of advertising anc 
public relations of the Babcock 
and Wilcox Co. 


Marketing manager-power capac 
itors for Federal Pacific Electric 
Co. is C. A. Liming. 


Schwager-Wood Co. has a 
nounced the appointment o 
Charles H. Cutter as commercial 
vice president. For the past thirty 
seven years, Mr. Cutter has been 
associated with Pacific Electric 
Manufacturing and their successor 
Federal Pacific Electric Co. 


Frederick F. Oliver has joinec 
the staff of the Electrical Researel 
Laboratory at the Phelps-Dodg 
Copper Products Corp. He is th 
former Manager of Research for thi 
Doble Engineering Co. 

Recently appointed chief engi 
neer, distribution and transmissio 
hardware, A. B. Chance Co., i 
Raymond Martin. 


Harry L. Peters has been name 
product engineering manager ¢ 
Daystrom, Inc., Weston Instru 
ments Division. 


R. T. & E. Corporation’s new di 
tribution transformer plant in A 
lington, Texas, will be managed k 
D. M. Parrish. He has been wit 
the firm since 1948. 
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Carroll V. Roseberry, Westing- 
house Electric Corp., vice president 
in charge of the Midwestern Re- 
gion, has been awarded the West- 
inghouse Order of Merit, the high- 
est honor the company can bestow 
on an employee. He was cited for: 
“His remarkable ability to develop 
customer confidence, particularly 
in the electric utility field, and for 
his executive leadership in the Mid- 
western region; for his outstanding 
contribution to company progress 
through the organization of its com- 
mercial atomic power activities, 
and for his cooperation with others 
in all departments of Westinghouse, 
particularly his guidance to young 
men just beginning their careers.” 

Also at Westinghouse, H. W. 

ainey, Jr., has been appointed 
arketing manager of the Sturte- 
vant division. He was the former 
eneral sales manager of the divi- 
sion. 


| Appointment of K. Russell Knob- 
auch as market sales manager for 
ts Industrial Products Group, has 
yeen announced by Minneapolis- 


Honeywell Regulator Co. 


| D. W. Elliott has joined High- 
| ay Trailer Co. as chief engineer of 


e public utility division. 


| Joseph C. Freeland has been 
e ed by Arvin Industries, Inc. as 
\ 
| 


ales manager for the firm’s Elec- 
ic heat division. 


|New manager of conduit and 
uilding wire sales, National Elec- 
fic Division of H. K. Porter Co. 
c., is Arthur J. Conley. 


] 

Recent promotions and appoint- 
lents at General Electric include: 
acy W. Goostree, Jr., manager of 
arketing, and George A. Hagger- 
, Manager, process computers, 
oth of the Computer Department; 
mes M. McDonald, manager- 
larketing medium transformer de- 
rtment; Harold A. Carlson, man- 
er-electric utility and transporta- 
m sales, gas turbine department; 
harles D. Brown, manager-mar- 
iting, instrument department; J. J. 
illiam Brown, manager-direct 
nversion project operation, elec- 
c utility system engineering and 


b) 
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planning operation department; 
James J. Farrell, southern regional 
sales manager, distribution trans- 
former department; Robert. E. 
Kurtz, general manager, general 
purpose control department. 

Dr. James R. Donnalley has been 
appointed general manager of G-E’s 
insulating materials department. He 
succeeds Theodore C. Ohart, who 
has been appointed general man- 
ager of the company’s wire and 
cable department, Bridgeport, 
Conn. Also at G-E, Milton F. Kent 
has been named manager of the 
newly-created electric-utility mar- 
keting operation. 


Recent reassignments at Allis- 
Chalmers include the election of 
J. D. Greensward as president, Ca- 
nadian Allis-Chalmers Limited. 
Other changes include: W. C. Hen- 
derson, manager of utility sales and 
A. W. Leighton, manager of indus- 
trial sales, Los Angeles district; 
Charles E. Muller, manager of util- 
ity sales, San Francisco district; 
C. F. O'Riordan, manager of the 
north central regional, industries 
group; R. E. Morris, manager of the 
industries group’s midwest region; 
and J. A. Sudduth, manager of the 
St. Louis district, industries group. 

Two personnel changes at Allis- 
Chalmers were also announced. 
G. A. Saar, general manager, me- 
chanical department, and W. M. 
Terry, general manager electrical 
department. 


I-T-E Circuit Breaker Co. has an- 
nounced that John M. Hottenstein 
has been named manager of the 
Kelman Power Circuit Breaker di- 
vision. Replacing Mr. Hottenstein 
as manager of the switchboard sec- 
tion, switchboard division is John 
R. Chamberlin. Also, William P. 
Bolger former manager of the small 
circuit breaker division, has been 
appointed manager of the special 
products division. He is succeeded 
by W. Harold Edmunds, former 
chief engineer of the small circuit 
breaker division. 


C. F. Hendrie has been an- 
nounced as utility consultant for 
steam power products for the 
Worthington Corp. Appointed man- 


ager of steam power sales was J. R. 
Matullo. 
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Hotel Pittsburgher 


Right in the heart of the 
Golden Triangle 400 out- 
side rooms with TV and 
every comfort of modern 
hotel design. General 
Forbes Lounge and Dining 
Room... Air Conditioning. 
Airport Limousine and 
Taxi Service. 


Forbes Avenue Below Grant 


ATlantic 1-6970 


The very finest accommo- 
dations. 60 air-conditioned 
rooms with TY, telephone, 
combination tile baths. Ex- 
cellent dining room. Facili- 
ties for group parties 15 
to 500. 
Route 30 Irwin, Pa. 
1 mile West of Irwin Interchange. 


UNderhill 3-2100 AX 
Hotel Pittshurgher Motel 


Opposite Greater Pittsburgh Air-  ~ 
port on beautiful Airport Parkway 
West. 56 luxurious air-condi- 
tioned rooms with tile bath, TV, 
private phone. Courtesy car to 
and from airport. 


AMherst 4-5152 
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September 7-9—Northwest Electric Light and 
Power Association, Annual Convention, 
Glacier Park Lodge, Glacier National 
Park, Mont. 


September 7-9— American Society of Me- 
chanical Engineers, Joint Automatic 
Control Conference, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 


September 15-16—American Society of Me- 
chanical Engineers, Engineering Manage- 
ment Conference, Morrison Hotel, Chi- 
cago, Ill. 


September 21-23—Inter-Industry Farm Elec- 
tric Utilization Council, National Electric 
Farm Power Conference, Hotel Louisville, 
Louisville, Ky. 


September 26-30 — Instrument Society of 
America, Fall Instrument - Automation 
Conference and 15th Annual Meeting, 
New York Coliseum, New York, N. Y. 


September 28-30—Indiana Electric Associ- 
ation, 51st Annual Convention,. French 
Lick-Sheraton Hotel, French Lick, Ind. 


September 29-30—Electric Companies Public 
Information Program, 1960 PIP Work- 
shop Conference, Sheraton-Charles Ho- 
tel, New Orleans, La. 


September 29-30—Southeastern Electric Ex- 
change, Accounting Conference, Tides 
Hotel, St. Petersburg, Fla. 


October 5-7—Wisconsin Utilities Association, 
Electric and Gas Sales and Operating 
Sections Convention, Schroeder Hotel, 
Milwaukee, Wisc. 


October 6-7—Electric Council of New Eng- 
land, Transmission and Distribution 
Committee Meeting, Lake Morey Inn, 
Fairlee, Vt. 


October 9-14—American Institute of Electrical 
Engineers, Fall General Meeting, Morri- 
son Hotel, Chicago, III. 


October 20-22— Electric Companies Public 
Information Program, Second National 
Youth Conference on the Atom, Museum 
of Science and Industry, Chicago, Ill. 


November 9-11—American Institute of Elec- 
trical Engineers, Second Power Industry 
Computer Application Conference, Chase 
Hotel, St. Louis, Mo. 
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